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INTRODUCTION 


TO   THE 


PRINTED   OBSERVATIONS 


FOR      1846. 


The  Observatory  is  situated  in  Washington,  on  the  left  bank  of  the  Potomac,  94  feet  above  the  level  of  the 
sea. 

The  view  on  the  meridian  towards  the  South  crosses  the  river  twice  before  reaching  an  elevation  suitable 
for  a  meridian  mark  in  that  direction. 

At  the  distance  of  abo)it  a  mile  to  the  North,  the  meridian  line  crosses  Rock  Creek,  continuing  thence  a 
short  distance  it  passes  the  heights  of  Geoi^etown,  which  are,  for  the  most  part,  covered  with  forest  trees. 

Rock  Creek  is  in  a  deep  gorge,  and  the  meridian  of  the  Observatory  crosses  both  it  and  the  Potomac  at 
obUque  angles.  The  atmosphere  in  the  line  of  vision  to  meridian  marks — ^which  line  passes  very  near  the 
water — is,  it  may  be  correctly  supposed,  liable  to  irregularities  in  its  powers  of  lateral  refraction,  for  that  over 
the  land  must  sometimes  be  of  a  temperature  quite  different  from  that  over  the  water  of  the  Potomac  and  the 
gorges  of  Rock  Creek. 

Consequently,  if  there  be  a  diflference  of  temperature  in  the  air  through  which  a  pencil  of  rays  from  the  other 
side  of  these  streams  would  have  to  pass  in  its  course  to  the  instruments,  this  pencil  would  be  turned  aside  by 
lateral  refraction,  sometimes  in  one  direction  and  sometimes  in  another,  and  a  Merklian  mark  beyond  would  be 
both  unsteady  and  uncertain. 

Owing  to  these  circumstances,  viz  :  the  Potomac  on  the  South,  Rock  Creek  and  the  tree-covered  heights  of 
Georgetown  beyond,  on  the  North,  a  suitable  plac^  for  distant  meridian  marks  for  the  instruments  cannot  be 
obtained. 

Under  these  circumstances,  and  with  the  advantages  and  powers  of  the  collimating  eye-piece  for  the  error  of^ 
level  and  collimation,  I  have  judged  it  better  to  depend,  for  llie  present,  upon  actual  observations  for  the  errors 
of  azimuth  than  to  trust  to  such  distant  meridian  marks  as  might  be  erected,  the  erection  of  which,  if  practi- 
cable, would  be  attended  with  considerable  expense. 

I'he  grounds  of  the  Observatory  cover  17  acres  ^  they  are  enclosed  on  three  sides  by  a  brick  wall,  and  on 

the  fourth  by  a  picket  fence. 

The  grounds  are  in  a  rough  unfinished  state;  they  require  heavy  excavation  and  embankments.   A  meridian 
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mark  at  the  distance  of  about  300  feet  within  the  grounds  may  be  erected  after  the  hands  employed  in  gra- 
ding shaD  have  finished  their  work;  so  far,  therefore,  it  has  not  been  practicable  to  avail  ourselves  of  any  meri- 
dian mark  whatever. 

The  Observatory  is  a  brick  building  50  X  40  feet,  surmounted  by  a  dome  put  in  the  clear,  and  having 
wings  to  the  South,  the  East  and  the  West.  In  these  wings  and  dome,  the  instruments  are  situated,  leaving  the 
main  building  for  official  purposes.  It  has  four  rooms  on  each  floor  which  are  occupied— one  as  a  library,  on€ 
as  a  chart  room,  two  as  drafting  rooms  for  the  construction  of  charts,  two  as  computing  rooms,  one  as  an  office 
room  for  the  Lieutenants,  and  the  other  as  an  office  room  for  the  Passed  Midshipmen,  in  which  the  various 
duties  required  of  them  are  performed. 

Of  the  four  basement  rooms,  one  of  them  is  occupied  as  a  shop  by  Mr.  Brown,  the  Machinist  of  the  Obser- 
vatory, another  by  the  Watchman,  and  the  two  others  as  coal  rooms  and  air  chambers  for  warming  the  building 
in  winter. 

The  East  wing  is  48  X  18.  It  is  divided  into  two  rooms,  in  one  of  which  are  the  Mural  and  Meridian 
circles,  in  the  other  the  Chronometers.  It  connects  with  the  dweUing  of  the  Superintendent,  under  which  is  the 
furnace  for  warmmg  the  Obse'rvatoiy. 

The  warming  is  done  by  conducting  hot  water,  in  large  iron  pipes  laid  under  ground  from  the  basement  oi 
the  dwelling  to  the  basement  of  the  Observatory.  The  plan  is  beautiful,  the  arrangement  economical  and  the 
heat  very  pleasant. 

The  Observatory  is  a  part  of  the  establishment  of  the  Bureau  of  Ordnance  and  Hydrography.  Of  which 
Bureau  Commodore  Lewis  Warrington  is  the  chief.  It  is  therefore  a  Naval  Institution,  and  by  law  the  Super- 
intendent of  the  Observatory  is  required  to  be  an  officer  of  the  Navy  not  below  the  grade  of  Lieutenant*. 

His  assistants,  with  barely  an  exception,  are  also  officers  of  the  Navy,  selected  from  the  grades  of  Lieuten- 
ant, Passed  Midshipman  and  Professor  of  Mathematics. 

Besides  the  duties  of  the  Observatory,  the  Superintendent  is  charged,  under  the  Bureau  of  Ordnance  and 
Hydrography,  with  the  Hydrographical  Department  of  the  Government,  with  the  purchase,  examination,  safe- 
keeping and  distribution  of  all  the  Nautical  Instruments,  books,  maps  and  charts  required  for  the  purposes  and 
use  of  the  Navy. 

The  personnel  of  the  establishment  is  distributed  in  the  foHowing  manner,  when  the  exigencies  of  the  public 
service  are  such  as  to  allow  a  full  complement  of  officers,  viz :  A  Lieutenant  and  Professor  of  Mathematics  are 
assigned  as  observers  to  each  of  the  Meridian  Instruments.  These  officers  take  turns  as  observers.  As  the 
observers  are  not  lodged  near  the  Observatory,  but  live  in  various  parts  of  the  city,  it  has  always  been  left 
optional  with  them  to  relieve  each  other  at  intervals  of  12  or  24  hours,  according  to  their  own  convenience. 
They  have  usually  preferred  the  latter. 

In  clear  weather,  the  term  of  duty  for  one  observer  continues  from  sunrise  to  sunrise.  The  observer  last  ofl 
goes  home  at  sunrise,  sleeps  till  10  or  12  o'clock,  according  to  the  season  of  the  year;  returns  to  the  Obser- 
vatory and  remains  till  3  P.  M.,  engaged  in  the  reduction  of  his  observations. 
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When  the  weather  is  unsuitable  for  observing,  the  officers  come  to  the  Observatory  at  9  A.  M.,  and  remain 
until  3  P.  M.,  being  required  to  work  only  6  hours. 

It  becomes  frequently  necessary  to  impose  upon  them  a  greater  amount  of  labor  than  this,  and  in  every   ' 
instance  and  on  all  occasions  the  calls  for  extra  work  have  been  cheerfully  responded  to  by  the  observers  as 
well  as  by  all  in  every  other  part  of  the  establishment. 

Not  more  than  one  observer  has  been  employed  at  a  time  with  the  Equatorial  and  the  Prime  Vertical 
Transit  Instrument 

The  observers  of  these  instruments  are  required  to  observe  every  clear  night,  Sundays  excepted.  But 
they  are  not  required  to  observe  later  than  2  A.  M.,  though  they  often  choose  to  remain'at  work  until  day- 

light 

The  permanent  adjustments  of  the  instruments  are  not  disturbed  unless  by  the  Superintendent,  or  with  his 
especial  leave.     This  arrangement  is  the  more  necessary  as  the  number  of  observers  is  increased. 

Each  observer  is  held  responsible  for  his  own  work,  notwithstanding  computers  may  be  assigned  to  as- 
sist in  the  reduction  of  his  observations.  It  is  made  his  duty  to  look  to  the  work  of  such  computers  and  to  see 
that  it  is  right. 

So  also,  when  there  are  more  observers  than  one  at  the  instrument,  or  whenever  an  officer  in  charge  of 
an  instrument  is  suddenly  ordered  off  to  sea,  before  his  observations  are  ready  for  the  press,  it  has  been  found 
expedient  in  such  cases  to  give  some  one  of  the  professors  of  mathematics,  who  are  not  liable  to  be  so  ordered 
away,  the  general  charge  of  the  observations,  with  some  one  or  other  of  the  instruments. 

The  officer  especially  charged  with  the  work  of  any  instrument,  is  expected  to  take  care  of  the  observing 
books  containing  the  work  which  has  been  done  at  that  instrument ;  when  assistants,  as  the  Passed  Midship- 
men often  are,  are  detailed  for  the  reduction  of  the  observations,  the  professor  charged  with  the  work  also 
instructs  them  as  to  the  formulae,  and  the  order  in  which  the  observations  are  to  be  arranged  for  the  press, 
according  to  the  directions  of  the  Superintendent. 

The  officer  charged  with  the  observations  also  reads  the  proof,  and  in  the  case  of  this  volume,  owing  to  the 

bad  health  and  the  pressing  nature  of  the  official  calls  upon  the  time  of  the  Superintendent,  they  have  also  been 

required  to  write  out  the  explanations  to  the  printed  observations  each  for  his  own  instrument,  viz :  Professor 

Keith  for  the  West  Transit;  Professor  Coffin  for  the  Mural  Circle,  and  Professor  Hubbard  for  the  Meridian  Circle 

and  Prime  Vertical  Transit  Instrument. 

The  business  correspondence  of  the  office  is  large,  and  as  there  is  no  regular  clerk  allowed,  much  of  the 
Superintendent's  time  is  daily  taken  up  with  this. 

There  are  in  addition  to  this  upwards  of  1000  ships  daily  engaged  in  making,  in  concert  with  him,  and  in 
all  parts  of  the  Ocean,  observations  upon  the  winds  and  currents  of  the  sea,  upon  the  barometer,  the  air  and 
water  thermometer,  and  other  phenomena  calculated  to  facilitate  or  improve  navigation,  or  to  advance  our 
knowledge  concerning  the  laws  or  the  facts  connected  with  the  general  system  of  the  aqueous  and  atmospheri- 
cal circulation  of  the  globe. 
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These  obsenrations  are  discussed  in  the  most  elaborate  manner,  and  entirely  regardless  of  all  theory,  with 
the  view  of  comparing  each  one  with  all  the  rest,  and  of  eliciting  from  them  all  the  facts  which  they  contain 
with  regard  to  the  general  circulation  of  the  sea  and  the  air,  with  regard  to  thunder,  lightning,  rains,  fogs, 
storms  and  calms,  to  currents,  climates,  temperatures  of  air  and  water,  and  to  the  discovery  both  of  dangers 
and  facilities  to  navigation,  and  to  the  migration  and  habits  of  the  whale. 

A  large  corps,  principally  consisting  of  Lieutenants  and  Passed  Midshipmen,  is  engaged  upon  the  details  of 
these  investigations.  They  are  liable  to  be  called  away  to  sea,  and  often  are  at  a  moment's  warning,  and  that  so  fre- 
quently, that  almost  the  entire  corps  is  sometimes  ordered  off  to  sea,  and  a  new  one  sent  in  its  place,  so  as  to 
form,  in  the  course  of  a  few  weeks,  a  complete  change  of  the  officers  engaged  upon  these  investigations.  Owing 
to  this  liability,  and  to  the  fact  that  there  is  no  permanent  assistant  in  the  Hydrographical  Department,  the  Su- 
perintendent is  compeUed  to  charge  himself  ¥rith  a  close  and  personal  examination  of  many  of  the  details  con- 
nected with  these  investigations. 

He  is  charged  also  with  the  trial  of  chronometers,  and,  as  before  remarked,  with  the  selection  and  purchase 
of  all  the  nautical  books,  maps,  charts,  and  instruments  for  the  Navy  of  the  United  States,  and  the  supplying  of 
every  ship  with  her  allowance  of  them. 


THE  WEST  TRANSIT  INSTRUMENT. 


This  instrument  has  been  minutely  described  in  the  volume  of  observations  for  1845. 

The  telescope  has  a  focal  length  of  7  ft.  1  in.  and  a  clear  aperture  of  5.3  in.  It  is  mounted  upon  firm 
piers  of  granite,  resting  on  a  foundatioii  of  stone,  sunk  ten  feet  below  the  surface  of  the  ground. 

In  the  month  of  February,  the  diaphragm  was  turned  round  90°,  in  order  that  the  micrometer  used  in 
azimuth  might  be  used  in  altitude  for  sweeping,  and  a  new  system  of  vertical  wires  put  in.  In  other  respects 
the  instrument  has  remained  unchanged. 

The  observations  have  been  made  by  Lt.  J.  J.  Almy  and  Prof.  R.  Keith. 

For  the  determination  of  their  personal  equation,  Lt.  Almy  and  Prof.  Keith,  observed  the  same  star  at  the 
same  culmination  on  alternate  wires.  The  mean  of  twenty  observations  gives  the  time  by  Prof.  Keith,  Os.36 
later  than  that  by  Lt.  Almy:  or 

K  =  A+0s.36 
In  obtaining  the  clock  rates,  and  in  correcting  the  observations  of  one  observer  for  the  clock  error  determined 
by  the  other,  >this  quantity  has  been  used. 

Observations  have  been  made  of  the  Sun,  Moon  and  of  the  Moon-culminating  stars,  planets  and  asteroids, 
of  the  fundamental  stars,  and  of  the  stars  observed  with  comets  or  planets  by  the  observers  at  the  Equatorial. 
These  occupy  pages  1-42. 

When  not  engaged  with  these  observations  the  instrument  has  been  steadily  used  in  making  observations 
for  the  Washington  Catalogue. 

The  first  colunm  of  the  printed  observations,  pp.  1-42,  contains  the  date,  the  day  beginning  with  the  transit 
of  the  Sun. 

The  second  contains  the  name  of  the  object  observed.  The  name  of  the  constellation  followed  by  the 
number  of  the  Catalogue  of  the  British  Association,  has  been  given  for  those  stars  which  are  not  designated  by 
a  Greek  letter,  and  are  not  found  in  the  Nautical  Almanac.  For  stars  not  found  in  the  Catalogue  of  the  British 
Association,  the  number  of  Bessel's  Zones  has  been  given,  with  the  declination.  A  few  not  found  in  any 
catalogue,  are  designated  by  the  declination  alone. 

The  third  to  the  ninth  column  inclusive,  contains  the  seconds  for  the  time  of  transit  over  each  wire,  a» 
noted  by  the  observer. 

The  tenth  contains  the  mean  of  the  preceding  times  of  transit  over  the  wires  observed. 
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The  eleventh  to  the  thirteenth  inclusive,  contains  the  reduction  to  the  meridian,  the  reduction  of  the  first  < 
second  limb  of  an  object  to  its  centre,  and  the  correction  of  the  clock. 

The  reductions  of  the  observations  to  the  meridian,  have  been  computed  by  the  formula 

S  =  C  sec.  6  +c  sec.  s  -f-n  tan.  6  -f-m. 
In  which  6  is  the  declination  of  the  object  observed,  C  the  equatorial  reduction  of  the  mean  of  the  wires  o1 
served  to  the  mean  of  the  seven,  c  the  equatorial  reduction  of  the  mean  of  the  seven,  to  the  plane  in  which  tl 
instrument  revolves,  and  n  tan.  6  -|-m  the  reduction  of  the  plane  in  which  the  instrument  revolves  to  the  plane  < 
the  meridian. 

The  equatorial  reductions  of  each  wire  to  the  mean  of  the  seven,  as  determined  by  the  mean  of  20  obse 
vations  of  Polaris,  are : 


From  Jan.  I  to  Feb.  3. 

8. 

A  +43.471 
B  +29.026 
C  +14.506 
D  +  0.059 
E  —14.600 


From  Feb.  3  to  Dec.  31. 

s. 
A  +37.686 

B  +25.030 

C  +12.389 

D  —  0.138 

E  —12.515 


F  —28.978  F  —24.922 

G  —43.483  G  -^7.532 

For  stars  within  5^  of  the  pole,  C  sec.  6  has  been  corrected  by  means  of  the  following  table.    Arc — su 
being  taken  out  for  each  wire  observed,  and  the  sum,  divided  by  the  number  of  wires,  added  to  C  sec.  d. 


H.  Angle. 

(Arc — Sin.) 

H.  Angle. 

(Arc— Sin.) 

H.  Angle. 

(Arc— Sin.) 

8. 

S.i 

8. 

3 

0.00 

12 

0.33 

21 

1.76 

4 

.01 

13 

.42 

22 

2.03 

6 

.02 

14 

.52 

23 

2.32 

6 

.04 

15 

.64 

24 

2.63 

7 

.07 

16 

.78 

25 

2.97 

8 

.10 

17 

0.94 

26 

3.34 

9 

.14 

18 

1.12 

27 

3.74 

10 

.19 

Id 

1.31 

28 

4.17 

11 

0.26 

20 

li52 

29 

4.64 

The  coUimation  c  has  been  determined  by  the  formulae: 

c  =  i  (A  —  A^)  ~p  +r  +a  for  claitip'Eiist] 

c=3^ — ^  (A  — ^  A^)  +P  +^  +«      for  clamp  West. 
In  which  2  A  =  the  distance  of  the  middle  wire  West  of  its  image  over  the  mercury,  wheti  thief  clai]tt|i  is  Eas 
2  A^  =  the  same,  when'  the  clamp  is  West. 


I  ■ 
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r  ^ 


w£8T  xiiirinH'*  I  v^  1 

jDi  =r  (rtie  lialf  th^  excess  of  the  claobip  pivot. 

r  ^  the  reduction  of  the  mean  of  the  seven  wires  to  the  middle  wire. 

azr  — (fe.6l6,  the  correction  for  diiimal  aberration  ii  the  Lat.  0.  Tiie  quantities  2  A  an3  ^  A^  were 
tibtiuned  by  direct  measurement  with  the  micrometer,  ufttil  the  6ye  piece  was  changed  for  catalogueing.  After 
this,  the  micrometer  wire  was  made  to  appToadh  the  fixed  horizontal  wire,  until  tie  distance  between  them  was 
made  by  estimation  equal  to  2  A  or2A^-  When  the  quantities  are  Small,  the  measure  of  this  distance  is  quite 
as  satisfactory  as  the  direct  measure  of  the  quantity  itself;  since  it  is  as  easy  to  decide  upon  the  equality  of  the 
•distances  between  two  pairs  of  close  parallel  lines  which  Cross  e^ch  other  and  should  form  a  s((ud]re^  ks  iS^'^tf 
the  coincidence  of  a  wire  with  its  image« 

If  b  rej^tesent  the  depression  of  the  east^  end  6t  Hiii  itiAs : 

i  zz:  —4  (A  4"  a')  —p    fox  ctamp  East. 
5  =  —4  (A  +  A  )  "H^    for  clamp  West. 
h^p  Was  also  frequently  measured  with  the  striding  level,  generally  once  or  twice  on  each  day  ot  observation* 

The  quantities  n  and  m,  being  the  angles  which  the  line  of  no  collimation  makes  with  the  plane  of  the 
ineridian,  the  first  at  the  pole,  the  second  at  the  equator,  were  determined  by  means  of  the  formuls : 

n:=  (o— r) — (o'— T*)  cos.  <j  COS.  <j  cosec.  ((j_<j')— <:  sin.  ^  {^+&)  sec.  ^  (d-nJ') 
m  =  —  n  tang.  ^  +  i  sec.  ^. 

In  which  a  r  and  6  are  respectively,  the  Right  Ascension,  time  of  transit,  and  Declination,  of  a  circumpolar 
star ;  0'  t'  and  d*  of  an  equatorial  star. 

In  computing  n,  (a-^) — (o'— t'  )  was  deduced  from  every  observation  of  Polaris,  and  a  mean  of  these 
quantities  taken  for  the  whole  period,  during  which  their  discrepancies  were  not  greater  than  the  probable  error 
of  a  single  observation  of  Polaris. 

The  semi-diameters  were  interpolated  from  those  given  in  the  Nautical  Almanac. 

The  correction  of  the  clock  has  been  determined  from  three  or  more  of  the  Nautical  Almanac  stars,  within 
iXP  of  the  Equator ;  and  a  mean  of  the  determinations  adopted  fer  the  mean  of  the  times  of  observation. 

The  rate  of  the  clock  being  very  irregular,  a  series  of  equations  of  condition  involving  the  rate  of  the  clock, 
and  the  changes  of  the  barometer  and  thermometer  were  solved,  in  order  to  test  the  compensation  of  the  pendu- 
lum. But  no  satisfactory  result  could  be  obtained.  The  changes  in  the  rate  being  evidently  due  to  instability 
in  the  mountings  of  the  clock,  or  to  some  imperfection  in  the  wheel  work. 

The  fifteenth  column,  contains  the  reduced  right  ascensions. 

The  sixteenth,  contains  the  reduction  of  stars  to  their  mean  places  for  the  beginning  of  1860. 

The  co-efficients  used  in  these  reductions  are  those  given  in  the  introduction  to  the  Catalogue  of  the 
British  Association.  Most  of  the  reductions  have  been  computed  with  the  a,  6,  c,  (2,  of  the  catalogue  and  the 
A,  B,  C,  D,  of  the  Nautical  Almanac,  corrected  by  adding  0.0013  to  the  logarithms  of  A  and  B.  The  reductions 
of  Polaris,  6  Urs£  Minoris,  and  \  Ursae  Minoris,  have  been  computed  by  means  of  the  formula : 
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^a=Ll  COS.  (L— O)  +  V  cos,  (U— 2©)  +  m  cos.  (M— St)  +  ^'  cos.  (U— 2  gt)  +  w*"  cos.  (L— 2c) 
4-/4-  t  (c  +Ac-)     In  which, 

tan.  L=r  sec.  »  tan.  a  /  =  ls.250    cos.  a  sec.  L  sec.  6  ml  =i  — ^  f 

^  tan.  L'=sec.  o  tan.  a  /'=0s.0363  cos.  a  sec.  L'tan.J  m"^     ^  P 

tan.  M  =  0.7446  tan.  a  -  m=  0s.6167  cos.  a  sec.  M  tan.  6 

On  pages  362  to  369  inclusive,  have  been  collected  together  the  mean  places  of  each  star  observed. 

This  was  done  after  the  observations  themselves  had  been  printed,  some  errors  i^  the  application  of  the 
reductions  were  corrected;  and  it  is  believed  that  the  only  errors  which  remain  now  are  those  of  observation. 
Those  which  have  been  rejected  in  taking  the  mean  are  enclosed  in  brackets. 

On  pages  404  to  406  inclusive,  are  given  the  comparison  of  the  observations  of  the  Sun,  Moon  and  Planets, 
with  their  tabular  places  interpolated  with  2d  and  3d  differences  from  the  Nautical  Almanac.  The  observations 
of  Neptune  have  been  compared  with  the  ephemeris  published  by  the  Smithsonian  Institute. 

The  computation  of  the  reductions  generally  has  been  made  by  Prof.  Beecher  or  Prof.  Keith.  The  ap- 
plication of  them  to  the  observations  by  some  of  the  Passed  Midshipmen  attached  at  different  times  to  the 
Institution. 
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THE  MURAL  CIRCLE. 


The  Mural  Circle  Was  constructed  by  Troughton  &  Sirams,  of  London. 

During  this  year,  it  has  remained  in  the  East  observing  room,  and  upon  the  eastern  face  of  the  sand-stone 
pier,  to  which  it  was  removed  in  the  latter  part  of  1845.  This  pier  is  nine  feet  four  inches  high,  six  feet  from 
N.  to  S.,  and  three  feet  three  inches  from  E.  to  W. 

The  axis  of  the  instrument  reaches  entirely  across  the  pier,  through  an  arch- way  of  thirty-two  inches  span 
and  twenty-one  inches  pitch. 

The  circle  is  placed  upon  the  eastern  end  of  the  axis,  which  is  sustained  in  part  on  friction  rollers  supported 
by  counterpoises.  It  is  Jive  feet  in  diameter.  The  divisions  are  upon  the  periphery  of  the  rim,  cut  upon  a 
band  of  gold,  and  5'  apart.  They  are  read  off  by  means  of  six  of  "Troughton's  Reading  Microscopes,"  mounted 
firaily  upon  the  face  of  the  pier  and  adjusted,  as  nearly  as  practicable,  60^  from  each  other.  These  microscopes 
are  designated  in  the  observations  by  the  letters  A,  B,  C,  D,  E,  F.  They  are  arranged  as  in  the  accompany- 
ing diagram :  A  being  on  the  North  side  of  the  pier,  and  the  line  through  the  center  joining  A  and  B,  being 

horizontal.     By  this  arrangement 

(the  reading  for)    B  =s  (the  reading  for)     A  +  180® 


u 


u 


u 


u 
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ti 
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ii 


A-f  300 
A-f  120 
A +  240 
A+    60 


approximatively. 


These  microscopes  are  adjusted,  as  to  focal  length,  so  that  five  revolutions  of  the  micrometer-screw  of  each 
may  measure  one  space,  or  5'  of  the  circle.  The  micrometer  heads  are  divided  into  sixty  parts,  reading  there- 
fore directly  to  seconds^  or,  by  subdivisions  easily  made,  to  tenths  of  seconds.  In  general,  in  making  readings 
of  the  Circle  the  seconds  dmd  parts  are  read  from  each  of  the  six  microscopes,  and  to  these  are  prefixed  the  de- 
grees  and  minutes  from  A  alone.     The  mean  of  these  six  readings  constitutes  the  "Circle  Reading." 

For  illuminating  the  graduated  limb,  a  lamp  is  placed  behind  the  pier  in  a  line  with  the  axis  of  the  instru- 
ment; the  light  from  this  lamp  passes  through  six  holes,  bored  through  the  pier,  directly  to  the  reflectors  at- 
tached to  the  several  microscopes.     In  this  way  a  less  variable  illumination  is  secured  than  formerly  by  means 
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of  lamps  carried  in  the  hands.  This  method  has  in  general  been  employed  for  the  observations  of  this 
year,  except  in  some  of  the  day  observations  in  the  early  part  of  the  year,  for  which  the  divisions  have 
been  illuminated  from  the  window  in  front  of  the  Circle.  The  object  aimed  at  has  been,  to  have  the  same  illu- 
mination for  the  readings  of  the  Circle,  both  in  the  observation  of  a  star  and  in  the  determination  of  the 
"  Nadir  Point,"  which  is  to  be  employed  in  its  reduction. 

The  Circle  is  adjusted  to  a  vertical  position  by  means  of  a  plummet  suspended  on  a  fine  silver  wire,  with 
the  aid  of  appendages  attached  to  the  telescope  known  as  '^Ramsden's  Ghosts;"  and  to  its  position  in  the 
meridian  by  observations  of  the  transits  of  circumpolar  stars. 

The  telescope  of  this  instrument  has  an  object-glass  of  4  inches  clear  aperture,  with  a  focal  length  of  5 
feet.  It  is  attached  to  an  independent  axis,  moving  within  the  axis  of  the  Circle,  and  may  be  moved  to  any 
position  with  reference  to  the  graduations.  The  ends  of  the  tube,  or  the  cells  supporting  the  object-glass 
and  the  micrometer,  are  firmly  clamped  to  the  rim  of  the  Circle.  During  the  greater  part  of  this  year,  the 
position  of  the  telescope  has  been  such,  that,  when  directed  to  the  zenith,  the  "  Circle  Reading  "  has  been 
nearly  0°  (K  0". 

The  eye-end  of  the  telescope  is  furnished  with  a  fixed  diaphragm,  containing  seven  vertical  wires, 
designated  /.  //.  ///.  &c.,  nearly  equidistant  and  at  an  average  interval  apart  of  15".4  (of  time),  and  one  horizon- 
tal wire,  which  it  is  found  convenient  to  call  ihe  fixed  wire.  The  adjustments  of  this  diaphragm  have  consisted 
in  placing  it  in  the  principal  focus  of  the  object  glass, — turning  it  so  thai  an  equatorial  star  will  exactly  tra- 
verse ihe  fixed  vnre — and,  the  Circle  being  adjusted  to  an  exact  vertical  position  and  the  telescope  directed 
to  the  nadir,  moving  the  diaphragm  so  that  vertical  mire  IF  will  coincide  with  its  image  reflected  from  a  surface 
of  quicksilver  and  seen  by  means  of  the  collimating  eye-piece. 

In  connection  with  the  fixed  diaphragm  is  another,  moveable  with  a ''micrometer  screw,  and  furnished  at 
the  commencement  of  the  year,  with  one  wire  or  spider's  line  only.  In  the  latter  part  of  February,  in  order  to 
adapt  the  instrument  to  the  work  of  cataloguing,  this  diaphragm  was  furnished  with  eight  additional  wires 
parallel  to  the  original  one,  and  distributed  on  each  side  of  it  at  distances  equivalent  to  five  revolutions  of  the 
micrometer  screw.  Subsequently  the  four  nearest  to  the  middle  or  original  one  were  removed;  those,  which 
remained  being  respectively  ^ve,^/?/?een,  fifteen^  five  revolutions  apart.  In  the  record  of  the  work  in  which 
they  have  been  employed,  they  are  numbered  i,  2,  3,  4,  6,  in  the  order  of  the  micrometer  scale,  i.  e.  com- 
mencing in  the  Southern  part  of  the  field  of  view.  To  render  available  so  large  an  extent  of  field  in  declina- 
tion, as  is  embraced  in  this  system  of  wires,  the  eye-piece  was  also  provided  with  a  vertical  motion.  The 
adjustment  of  this  diaphragm  consists  in  making  wire^  parallel  to  ^tfi;xedwyre. 

The  head  of  the  telescope  micrometer  is  divided  into  100  parts,  and  is  usually  read  to  thousandths  of  a 
revolution.  It  is  adjusted  so  that  when  mre  3  is  moved  into  coincidence  with  the  fixed  wire^  the 
micrometer  reading  shall  be  nearly  30^000:  30'.  indicating  the  notch  of  the  micrometer  scale,  which  is 
intersected  by  the  fiaed  wire.  In  making  a  micrometer  reading,  that  notch  of  the  scale  is  noted  which  the 
wire,  used  in  the  observation,  has  passed. 
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OBSERVATIONS. 

The  observations  with  this  instrument  have  been  made  by  the  same  observers  as  in  1845,  viz:  Lieut.  T. 
J.  Page  and  Prof.  J.  H.  C.  Coffin,  of  the  U.  S.  Navy.  In  the  "printed  observations,"  the  initials  "P." 
and  "C."  indicate  the  work  of  each. 

The  determinations  of  the  value  of  the  telescope  micrometer  and  of  the  minor  corrections  of  the  instru- 
ment, and  most  of  the  adjustments,  have  been  attended  to  by  Prof.  Coffin. 

The  series  of  observations  for  determining  the  declination  of  the  Sun,  Moon,  Planets  and  fundamental 
Stars,  commenced  in  the  previous  year,  have  been  continued  in  this.  The  declinations  of  several  comet  and 
other  stars,  whose  places  were  desired,  have  also  been  determined. 

The  principal  work  with  this  instrument,  as  well  as  of  the  other  meridian  instruments,  after  the  first  of 
April,  when  the  arrangements  for  it  were  completed,  has  been  that  of  cataloguing  or  sweeping  the  heavens  in 
belts  or  "zones."  The  description  of  the  method  and  character  of  this  work,  is  reserved  until  the  publication 
of  the  observations. 

The  method  of  making  the  ordinary  observations  has  been  the  same  as  in  the  preceding  year,  except  that. 

a  freer  use  has  been  made  of  the  micrometer.     Thus,  many  of  the  observations  on  Polaris  have  been  made  with 

the  micrometer,  and  a  larger  number  of  observations  on  the  Sun  and  Moon  at  the  same  culmination.     In  this 

way,  three  classes  of  observations  have  been  ijitroduced. 

In  the  first  and  largest  class,  the  Circle  is  moved  by  means  of  a  clamp  and  tangent-screw  until  the  fixed 

» 
wire  exactly  bisects  the  star,  or  is  in  contact  with  the  limb  of  the  Sun,  Moon  or  Planet. 

In  the  second,  one  or  more  bisections  or  contacts  are  made  with  one  of  the  micrometer  wires y  the  Cir- 
cle remaining  fixed  in  position. 

The  third  class,  as  in  some  of  the  observations  on  Polaris  and  the  Moon,  combines  both  the  preceding;  an 
observation  being  first  made  with  the  fixed  wire^  and,  the  Circle  remaining  fixed,  bisections  or  contacts  re- 
peated with  the  micrometer.  In  observing  both  limbs  of  a  planet,  it  has  been  customary  to  bring  the  fixed 
wire  into  contact  with  one  limb,  and  the  micrometer  wire  into  contact  with  the  other. 

In  all  observations  care  has  been  taken, — to  note  either  the  time  of  each  bisection  or  contact,  or  the  position 
of  the  star  with  regard  to  some  one  of  the  vertical  vnres — to  note  the  indications  of  the  Barometer  and 
the  External  Thermometer  (particularly  the  latter;)  and  to  read  the  Circle  whenever  practicable,  immediately 
before  or  after  observing  the  object.  In  almost  all  the  observations,  a  power  of  125  has  been  employed.  The 
instrument  is  furnished  with  screens  to  protect  it,  when  employed  in  observations  of  the  sun,  from  the  heat  of 
the  solar  rays. 

NADIR  POINT. 

The  determinations  of  the  "Nadir  Point"  have  also  been  made  in  the  same  way  as  in  1845,  by  means  of 
the  "collimating  eye-piece."  The  telescope  being  directed  downwards,  the  Circle  is  moved  by  one  of  the 
tangent-screws,  until  the  fixed  wire^  illuminated  by  means  of  this  eye-piece,  coincides  with  its  image  re- 
flected from  a  surface  of  mercury;  then  the  "Circle  Reading,"  corrected  for  runs,  &c.,  constitutes  the  "  Nadir 
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Point."     Each  determination  consists  of  several  such  coincidences  and  "Circle  Readings,"  the  wire  and  its 
image  being  brought  to  coincidence  alternately  from  opposite  sides. 

These  "Nadir  Points"  exhibit  at  times  considerable  fluctuations,  attributable  perhaps  mainly  to  difTerencei 
of  exposure  and  temperature  of  the  northern  and  southern  sides  of  the  pier,  and  to  changes  in  the  position  o 
the^ed  wire  occasioned  by  the  action  of  the  solar  rays  upon  the  diaphragm  in  observations  of  the  Sun,  an( 
by  currents  of  air  in  the  frequent  change  of  eye-pieces.  The  effect  of  changes  'of  temperature  seems  to  h 
masked  in  changes  of  greater  magnitude.  A  marked  effect  however  is  deserving  of  notice,  viz :  variations  some 
times  exceeding  3",  whenever  the  temperature  of  the  pier  is  in  the  vicinity  of  32°.  Examples  of  this  will  b 
found  on  January  23,  and  March  3d  of  this  year,  and  on  several  days  in  December,  1845. 

EXAMINATION  OP  THE  GRADUATIONS  OF  THE  CIRCLE. 

The  constant  use  of  the  same  graduations  of  the  Circle  in  the  readings  for  the  "Nadir  Point,"  has  rendered 
desirable  a  careful  examination  of  these  graduations  for  the  determination  of  the  accidental  errors  of  division 
The  errors  of  form,  it  is  presumed,  are  nearly  eliminated  by  the  use  of  six  equidistant  microscopes.  (Vid 
Washington  Observations^  1845,  appendix^  page  116.  j 

For  this  purpose  six  sets  of  observations  have  been  made,  each  consisting  in  the  careful  and  repeatei 
measurement  by  means  of  the  microscope  micrometers,  of  six,  or  more,  successive  spaces  in  the  vicinity  of  o 
embracing  these  particular  graduations.  From  these  measured  runs  have  been  obtained  the  minimum  correc 
tions,  which  will  render  the  spaces  equal ;  and  thence,  the  corrections  for  the  graduations  themselves  have  bee 
derived,  their  sum  being  made  0. 

The  following  table  contains  these  corrections  as  they  are  to  be  applied  to  the  readings  of  the  Circle.  Th 
degrees  are  given  at  the  side  for  the  lines  of  division  under  microscope  A.  Those  for  the  other  microscopes  ar 
readily  obtained  from  the  quantities  at  the  heads  of  the  several  columns.     The  minutes  belong  alike  to  all. 

Table  A. 
Corrections  to  be  applied  to  the  readings  of  the  Circle. 
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Vicinity 

of  180O 
A. 

00 
B. 

120O 

C. 

800O 
D. 

OOO 

E. 

2400 
P. 

Mean. 

No.  of  seta 
of  Meas'ta. 

O       ' 

// 

// 

// 

II 

// 

II 

// 

179  25 

30 

—0.32 
.57 

+0.25 
+  .12 

+0.21 
.23 

+0.18 
—  .29 

+0.03 
—  .13 

+0.55 
+  .79 

+  0.150 
.027 

1 
1 

35 
40 

.11 

—  .07 

—  .11 

-f  .13 

+  .34 
—  .03 

+  .54 
+  .27 

+  .17 
—  .03 

—  .09 
.70 

+     .125 
—     .072 

3 
3 

45 
50 

+  .48 
.47 

.08 
+  .30 

.29 
.29 

—  .25 
.22 

+  .13 
+  .01 

.51 
.25 

—     .060 
+     .003 

4 
4 

55 
180    0 

-f  .30 
—  .11 

—  .16 
.76 

.15 

—  .38 

.30 
.21 

—  .28 

+  .08 

—  .19 
+  .26 

—     .127 
.187 

4 
4 

5 
10 

.13 
.38 

—  .14 
+  .02 

+  .08 
+  .22 

.43 
—  .15 

.00 
+  .02 

+  .29 
—  .10 

.054 
.062 

4 
4 

15 
20 

—  .12 
+  .22 

—  .30 

—  .34 

—  .06 
+  .29 

+  .12 
—  .12 

—  .13 

—  .08 

.16 
.07 

.109 
—     .016 

4 

3 

35 
30 

.00 
+  .39 

+  .25 
.21 

+  .26 
—  .05 

—  .04 
+  .45 

+  .01 
.10 

—  .21 
+  .01 

+     .047 
.185 

3 

1 

35 

—0.03 

+0.47 

—0.48 

+0.41 

+0.08 

+0.39 

+  0.140 

1 

MURAL  CIBCLE. 


[  xiii  ] 


A  similar  series  of  corrections  for  graduations  in  the  vicinity  of  10°,  70°,  &c.  from  observations  made  in 
1848,  is  also  placed  here,  as  some  use  is  made  of  them  in  the  present  volume. 

Table  A'. 
Corrections  to  be  applied  to  the  reading  of  the  Circle* 


Vicinity 

of  1900 
A. 

iOO 

B. 

1300 
C. 

3100 

D. 

TOO 

E. 

260O 
P. 

Mean. 

No.  of  sets, 
of  Meas'ts. 

0     ' 

// 

II 

II 

// 

II 

II 

// 

189  30 

35 

—0.16 
.07 

—0.11 
+  .10 

+0.26 
+  .30 

+0.29 
.02 

—0.21 
—  .04 

+0.32 
—  .02 

+  0.065 
.042 

1 
2 

40 
45 

—  .12 

-H  .10 

+  .17 
—  .14 

—  .29 
+  .04 

+  .45 
.20 

+  .47 
.03 

+  .11 
+  .06 

+     .132 
—     .028 

2 

6 

50 
55 

.14 
+  .29 

—  .35 

+  .05 

.23 

.06 

.38 
.15 

+  .12 
.29 

—  .15 
.09 

—     .142 
+     .055 

6 
6 

190    0 
5 

.09 
-f  .12 

.23 
.25 

+  .06 
—  .08 

.43 
—  .15 

+  .03 
.27 

—  .08 
+  .04 

—     .017 
.015 

6 
6 

10 
15 

—  .11 

—  .33 

+  .09 
.00 

.05 
.28 

+  .16 
.20 

.22 
.23 

—  .01 
.35 

.023 
.163 

7 
6 

20 
25 

-f  .18 
—  .09 

—  .02 

—  .24 

.33 
—  .13 

.08 
.02 

—  .23 

+  .07 

—  .24 
+  .15 

.093 
.037 

3 
2 

30 
35 

.39 
—  .18 

-+-  .06 
—  .30' 

+  .24 
—  .08 

+  .27 
—  .06 

—  .13 

—  .14 
.13 

.040 
—     .120 

2 

2 

40 
45 

+  .29 
+0.14 

—  .06 
+0.24 

+  .56 
—0.08 

+  .01 
—0.04 

+  .04 
+0.57 

+  .27 
+6.34 

+     .185 
+  0.195 

2 

1 

RUNS  OF  THE  MICROSCOPES. 


The  following  table  presents  for  each  microscope  and  for  the  mean,  the  error  ofruns^  or  the  excess  over 
Jive  revolutions  in  the  measurement  of  one  space,  or  5',  of  the  Circle,  with  the  microscope  micrometer,  as  de* 
termined  on  each  day  from  several  measurements. 

These  measurements  have  been  made  as  in  1845,  either  of  one  space,  or  of  two  spaces,  the  divisions 
being  placed  symmetrically  with  reference  to  the  zero-points  of  the  microscopes.  When  the  readings  have 
been  in  the  vicinity  of  0°,  60°,  &c.,  corrections  derived  from  Table  A.  (page  xii,)  have  been  applied,  and 
double  weight  given  to  the  result. 

The  temperatures  at  which  the  determinations  were  made,  are  appended :  and  the  quantities  in  the  column 
of  "Means"  for  particular  periods  have  been  reduced  to  a  common  temperature,  by  means  of  the  expression, 

R'  =  R+0.061  (to ±1)  +0.014(t— t')— 0.036  (V-r), 

in  which  R'  is  the  reduced  and  R  the  measured  error  of  runs;  t^,  the  temperature  to  which  the  reduction  is 
made;  t,  t'  and  r,  respectively  the  readings  of  the  "  Upper,"  "  Lower"  and  "Stone"  thermometers. 

The  discussion  in  the  Washington  Observations  for  1845  (Introduction,  pages  cxxvii,  et  sub.),  from  which 
these  co-efficients  have  been  obtained,  has  been  confirmed  by  a  similar  discussion  of  an  extensive  series  of  ob- 
servations made  upon  two  sets  of  divisions  only. 


[sir] 
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Table  B. 
Runs  of  Microscopes. 


DATE. 
1846. 

RUNS  OF  MICROSCOPES. 

THERMOMETERS. 

R 

MEAN 
EDUCED 

No.  of  Obs. 

• 

> 

u 

OB 

1 

1 

A.      j 

* 

I 

1 

B. 

// 

C. 

D. 

E. 

F. 

Mean 
R. 

Upper. 

Lower. 

Stone. 

TO 

t. 

t' 

T. 

! 

R' 

to- 
o 

1 

// 

f/ 

II 

II 

II 

O 

O 

o 

II 

Jan.       3 
5 

—  0.6 
0.3 

—  1.0 
1.1 

0.0 
+  0.1 

+  1.0 
0.2 

+  0.3 
0.7 

+  1.0 
1.5 

+ 

0.12 
0.19 

47.0 
40.2 

45.5 
39.6 

45.5 
41.5 

1 

+ 

•       •       • 

0.25 

40 

1 
5 

P. 

8 
•10 

0.6 
0.9 

1.0 
1.3 

+  0.4 
—  0.2 

0.4 
0.0 

0.3 
0.1 

+  0.8 
—  1.4 

+ 

0.06 
0.62 

42.8 
35.5 

42.8 
36.9 

43.6 

41.8 

+ 

0.02 
0..33 

12 

18 

c. 

11 
•13 

0.9 
1.0 

0.8 
1.3 

1.0 
0.3 

0.9 
0.5 

0.7 
0.2 

1.7 
0.0 

0.47 
0.33 

40.2 
35.3 

38.7 
35.4 

39.0 
39.0 

1 

» 

1 

1 

0.45 
0.09 

3 
5 

p. 

14 
15 

0.7 
0.8 

1.2 
1.0 

0.3 
1.0 

0.0 
+  0.5 

+  0.1 
0.0 

+  0.2 
0.0 

0.32 
0.38 

37.4 
38.0 

36.8 
37.0 

36.9 
36.0 

1 

0.25 

•      •      • 

24 
1 

c. 
p. 

18 
19 

0.9 
].3 

1.5 
1.6 

0.2 
0.9 

—  0.3 
+  0.2 

—  0.3 
+  0.1 

-0.2 
—  0.1 

0.57 
0.62 

30.0 
30.3 

30.2 
30.7 

40.5 
35.2 

,+ 

0.04 
0.22 

4 

6 

22 

0.8 
1.0 

1.2 
1.4 

0.1 
0.5 

0.2 
+  0.2 

0.1 
0.0 

+  0.1 
+  0.2 

0.31 
0.41 

33.3 
29.5 

33.8 
30.6 

33.3 
33.7 

0.39 
0.30 

32 

8 
6 

c. 

23 

24 

1.2 
0.9 

1.7 
0.9 

—  0-7 
0.0 

-  0.3 
+  0.5 

0.0 
0.0 

—  0.4 
+  0.2 

^_ 

0.71 
0.18 

29.2 
34.5 

29.2 
32.4 

33.1 
30.9 

^^ 

0.49 
0.28 

17 
5 

p. 

26 

28 

0.0 
0.3 

0.5 
1.0 

+  0.4 
+  0.1 

0.5 
0.0 

1.3 
0.4 

0.7 
0.5 

+ 

0.41 
0.05 

46.8 
43.3 

43.5 
41.7 

37.3 
42.2 

+ 

0.04 
0.10 

40 

3 
25 

c. 

Feb.      3 
4 

0.7 
0.6 

0.8 
1.2 

—  0.1 
0.0 

0.3 
0.5 

0.4 
0.6 

0.3 
0.3 

0.10 
0.06 

43.2 
42.4 

43.2 
42.3 

43.0 
42.7 

0.19 
0.10 

5 
10 

p. 

9  to  13 

18 

0.6 
0.4 

1.0 
1.2 

—  0.1 
0.0 

0.2 
0.3 

0.2 
0.2 

0.4 
0.1 

0.16 
0.17 

38.7 
39.7 

38.1 
38.5 

39.2 
39.6 

0.10 
0.11 

8 
9 

21 
23 

0.7 
0.7 

1.0 
1.4 

+  0.2 
—  0.2 

0.2 
0.2 

0.0 
0.1 

0.2 
+  0.1 

0.18 
0.33 

40.0 
36.8 

38.5 
36.1 

36.8 
36.5 

... 
0.23 

1 
25 

c. 

Mar.      3 
4 

5 
6 

0.9 
0.3 

0.7 
0.7 

0.8 
—  0.2 

0.4 
0.3 

0.2 
0.5 

0.2 
+  0.1 

^■i^ 

0.32 
0.05 

34.2 
37.0 

32.2 
33.1 

30.7 
31.5 

+ 

0.28 
0.03 

3 
4 

p. 
c. 

0.1 
0.2 

0.0 
0,5 

+  0.5 
0.0 

0.9 
0.2 

0.9 
0.3 

1.0 
0.6 

+ 
+ 

0.52 
0.07 

48.0 
45.5 

43.3 

40.5 

38.0  ; 
41.0  i 

+ 

0.14 
0.02 

7 
2 

p. 
c. 

7 
9 

0.5 
0.8 

1.2 

0.6 

0.1 
0.0 

0.1 
0.4 

0.1 
0.2 

0.5 
1.0 

+ 

0.15 
0.03 

44.6 
47.6 

42.4 
46.9 

44.0 
47.0 

0.19 
0.15 

9 
5 

p. 

10 
11 

0.6 
—  0.1 

1.0 
0.4 

0.0 
0.6 

0.3 
1.0 

0.3 
0.1 

0.3 
0.9 

+ 

0.13 
0.35 

43.3 
48.0 

43.6 
47.0 

46.8 
44.5 

+ 

0.12 
0.31 

50 

15 
2 

c. 
p. 

12 
14 

+  0.1 
—  0.8 

0.3 

-      0.8 

0.6 
0.2 

0.9 
0.3 

0.9 
0.2 

0.7 
0.5 

+ 

0.48 
0.06 

55.8 
51.2 

51.5 
50.2 

46.9 
53.8 

0.20 
0.03 

11 
10 

c. 

17  to  19 
21 

0.3 
0.6 

0.6 
1.1 

0.3 
+  0.3 

0.4 
0.5 

0.9 
0.4 

0.4 
0.3 

+ 

0.18 
0.03 

52.8 
49.5 

49.3 
48.5 

48.2 
56.3 

0.09 
0.27 

8 
11 

p.c. 
c. 

30 
31 

0.8 
—  0.6 

1.1 
0.8 

—  0.2 
+  0.1 

0.2 
0.4 

0.3 
0.4 

0.3 
0.8 

+ 

0.20 
0.06 

46.2 
47.1 

46.7 
47.3 

50.0 
48.3 

0.01 
0.17 

6 
12 

April     1 
3 

4-  0.1 
—  0.5 

0.3 
0.7 

+  0.1 
-f  0.1 

0.5 
0.6 

0.8 
1.0 

0.5 
+  0.6 

+ 

0.28 
0.18 

48.2 
49.4 

47.8 
49.1 

47.0 
47.6 

1 

1 
1 

0.30 
0.15 

3 
12 

p. 
c. 

4 

—  0.9 
+  0.6 

1.1 
0.3 

—  0.1 
+  0.6 

0.4 
0.5 

0.1 

0.8 

—  0.2 
+  0.7 

+ 

0.30 
0.49 

41.5 
50.0 

42.4 
49.2 

47.5 
47.0 

0.10 
0.42 

11 
2 

p. 

6 
9 

—  0.7 
0.7 

0.9 
0.8 

-f  0.3 
—  0.1 

0.5 

+  0.8 

0.6 
0.7 

0.5 
0.8 

+ 

0.05 
0.12 

52.1 

48.7 

51.4 
49.0 

52.9 
.54.0  ; 

1 

0.05 
0.33 

14 
2 

c. 
p. 

13 
16 

1.0 
0.2 

1.3 
—  0.6 

—  0.2 
4-  0.3 

—  O.l 
+  0.9 

0.4 
1.0 

0.1 
0.6 

+ 

0.35 
0.33 

45.0 
53.0 

45.6 
51.8 

56.0 
52.2 

1 

0.14 
0.28 

8 
9 

c. 

+18 
18  to  20 

+  0.5 
—  0.4 

+  0.7 
—  1.1 

+  1.4 
—  0.2 

1.3 

0.6 

+  1.7 
—  1.0 

+  1.4 
—  0.9 

+ 

1.17 
0.50 

71.5 
67.2 

65.8 
65.7 

59.0 
62.5 

+ 

0.40 
0.65 

65 

7 
5 

C.P. 

21 
22 

0.6 
0.3 

1.2 

1.0 

0.4 
0.6 

0.8 
0.8 

1.1 

0.7 

0.8 
0.5 

0.55 
0.38 

69.0 
67.6 

66.3 
67.1 

63.0 
65.7 

0.75 
0.49 

7 
4 

c. 
p. 

23 
25 

0.5 
—  0.1 

1.3 
—  0.9 

—  0.7 
0.0 

0.6 
+  0.6 

1.2 
—  0.9 

1.0 
—  0.5 

^.^ 

0.68 
0.30 

65.3 

75.8 

64.5 
71.7 

65.7 
69.1 

^_ 

0.64 
0.50 

6 
6 

c. 

4 

*  Jan.  9  ai 

nd  12,  Mi 

croscope 

F  re-adjui 

sted. 

+  April  1 

[8.  All  th( 

;  Microsc 

opes  re-adjusted. 

MORAL    CIKCLE.  [    ^"^    T 

Table  B. — Continued. 
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Table  B. — Continued. 
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TxBhs.  B. — Continued. 


■  Dec.  S3.     MicTMcope  C  re-adjusled. 

The  mean  values  of  R'  for  special  ^rieds  are  presented  in  the  following  tabl^. 
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Table  C. 
Runs  of  Microscopes — Means  for  particular  periods. 


1846. 

R- 

Temp,  of 

Girdennd 

Slone. 

No.  of 
ObB«iTBtioiia 

1846. 

R' 

Tenu>.of 

Circle  and 

Sti>ne.. 

No.  of 
ObMmtOoiw 

Ju.    3  to 

Jm.     8 

+ 

0.06 

40 

17 

July    1 

10  July  18 

0.00 

60 

64 

10 

11 

— 

0.35 

91 

19 

31 

—    0.04 

75 

33 

IS 

30 

0.19 

" 

39 

Aue-    1 

Aug.    S 

0.00 

" 

36 

31 

35 

0.41 

33 

36 

6 

90 

+    0.14 

80 

41 

96 

F«b.   e 

0.10 

40 

4) 

31 

Sept.  19> 

0.94 

37 

Feb.    7 

38 

0.18 

" 

43 

8«pt.l3 

96 

+    0.05 

70 

46 

Hw.   1 

VUr.  10 

— 

0.00 

" 

45 

96 

Oct.    13 

—    0.03 

65 

54 

11 

31 

+ 

0.16 

50 

60 

Oct.   13 

18 

0.03 

60 

36 

Apr.     1 

Apr.    6 

0.13 

49 

19 

31 

0.37 

50 

36 

7 

18 

+ 

0.30 

18 

Npy.    1 

Not.  30 

0.04. 

60 

55 

IB 

30 

— 

o.se 

65 

34 

SO 

Dep.   13 

0.35 

50 

40 

M>7    1 

NUyaa 

0.6P 

79 

Dw.  13 

33 

0.76 

50 

35 

33 

June  30 

- 

0.30 

75 

8] 

33 

Jan.     1 

—    0.35 

50 

56 

In  the  measurement  of  two  ^aces,  one  in  advance  of,  the  other  retrograde  from  the  zero-points  of  any 
microscope,  (using  the  terms  advance  and  retrograde  with  reference  to  the  order  of  reading  the  microscopes,*), 

'An  adtmntt  moTement  of  a  nueromeur  aaniea  the  crou  wiiei  towards  (he  pnetding,  n  Telrcgradt  movement  towards  the  follBieiHg 
line  of  drrisioD  of  the.  Circle.  Cure  is  laken  in  these  ineasureDieDts  to  eliminate  Iom  of  run,  or  dead  pmtil  of  the  micrometer  wire:  in  gene- 
ral, howaier,  it  has  been  insensible. 
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the  two  measurements  have  been  found  to  differ  considerably,  indicating  that  the  plane  of  motion  of  the  mic- 
rometers,  or  the  microscopes  themselves  are  inclined  to  their  normal  positions.  The  following  table  presents, 
under  the  designation,  dR,  the  differences  of  the  advance  from  the  retrograde  measurements,  as  derived  mainly 
from  readings  at  180°  Of  and  0°  15',  corrected  by  means  of  Table  A,  (page  xii)  for  errors  of  graduation.  Thus, 
R^,  representing  the  error  of  runs  from  the  advance  measurement;  R^,  that  from  the  retrograde; 


dR  z=  R^  —  R^. 


Table  D. 


dR. 


DATE. 


1846.  Jan.  8,  to  April  18  . 
Apr.  18,  to  July  18  . 
July  18,  to  Dec.  23  . 
Dec.2d,toApr.21,1847 


Circle 
-Readings. 


o 
180 

0 
180  0 

0  15 
180  0 

0 
180 


0 
15 


15 
0 


Miscel- 
laneous. 


B. 


u 

—  0.2 

—  0.1 
-f  0.2 
+  0.1 

—  0.2 
0.0 
0.0 
0.0- 


// 

0.1 
0.7 
0.3 
0.2 
0.3 
0.5 
0.5 
0.2 


C. 


// 

—  0.2 
0.1 
0.1 
0.2 
0.1 
1.2 
0.0 

—  0.5 


D. 


// 

0.3 
0.2 
1.4 
0.8 
1.2 
0.5 
1.4 
0.5 


E. 


// 

0.^ 
0.7 
0.8 
0.5 
0.8 
0.0 
1.1 
0.6 


F. 


// 

0.8 
0.2 
0.8 
0.6 
0.8 
0.6 
0.9 
0.6 


Mean. 


No.  of  de- 
termina- 
tions. 


It 

0.42 
.33 
.53 
.37 
.57 
.47 
.65 

0.41 


0.40 
.49 
.55 

9.56 


20 
5 

21 
7 

19 
4 

21 

27 


The  periods  are  those,  during  which  the  microscopes  remained  undisturbed* 

Telt^cofe  Microtneter. 
The  head  of  the  telescope  micrometer  has  been  subjected  to  examination,  by  means  of  four  equi- 
distant pointers,  and  the  following  corrections  of  a  reading  with  a  single  pointer  obtained  from  several  sets  of 
accordant  observations,  made  in  1847  and  1848.  * 

Table  £. 
Corrections  to  be  applied  to  readings  of  telescope  micrometer y  on  account  of  eccentricity  of  the  micrometer  head. 


Mia.  read- 

• 

Correction. 

Mic.  read- 

Correction. 

ings. 

ings. 

.00 

0.0000 

.50 

o!b023 

.05 

—        05 

.55 

19 

.10 

10 

.60 

14 

.16 

15 

.65 

08 

.20 

20 

.70 

01 

.25 

24 

.75 

+        04 

.30 

28 

.80 

09 

.35 

29 

.85 

10 

.40 

28 

.90 

09 

.45 

27 

.95 

+        06 

.50 

.0023 

.00 

.0000 

The  following  observations  have  been  made  for  determining  the  equivalent  of  one  revolution  of  the  telescope 
micrometer.  Except  in  the  earlier  determinations,  the  largest  practicable  range  has  been  made  use  of,  on  ac- 
count of  the  employment  of  a  wide  extent  of  field  in  the  catalogue  observations. 
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As  in  the  former  year,  these  determinations  have  been  made  with  the  aid  of  the  collimating  eye-piece  and 
basin  of  mercury. 

In  these  observations,  representing  by  C  the  "  Circle  Readings,*'  corrected  for  runs  and  errors  of  gradua- 
tion from  Table  A,  (page  xii,) — ^by  m,  the  corresponding  "Micrometer  Readings,"  when  the  wire  employed  is 
moved  into  coincidence  with  its  reflected  image,  corrected  by  means  of  Table  E,  (page  xviii,) — ^by  n,  the  num- 
ber of  positions ; — ^and  by  dm,  a  small  quantity  applied  so  as  to  make  the  several  values  of  fiy  multiples  of 
2^.39,  the  equivalent  nearly  of  2'  30";  then  in  each  series:  * 

>  =  m  —  ~  [m]  +  dm. 

a  z=  C  —  -  [C]  +  dm  X  62".78: 
and  the  relation  of  the  micrometer  to  4he  field  of  view,  except  so  far  as  irregularities  of  the  screw  are  in- 
volved, is  expressed  by  the  equation; 

f^r  +  (^'  —  "^  [/*•])  Ar  +  ^»  AT  +  .  .  .  .  =  a. 
In  which  r  represents  the  equivalent  of  one  revolution  in  the  middle  of  the  field  or  near  the  fixed  wire; 
and  from  which  A'r,  and  the  co-efficients  of  the  higher  powers  of  ^  may  be  omitted,  as  their  introduction  has 
been  found  not  to  diminish  the  probable  errors  of  the  results.  Ar,  so  fiar  as  dependant  upon  an  inclination  (^ 
the  plane  of  motion  to  the  axis  of  the  Telescope,  is  liable  to  variations  at  every  unclamping  of  the  Telescope 
from  the  rim  of  the  Circle. 

Each  set  of  observations  presents  a  symmetrical  series,  so  that  —  [m]  is  nearly  3(K.  The  several  values 
off  and  Ar  are  obtained  by  combining  the  symmetrical  terms. 

The  micrometer  wire  employed  has  been  the  middle  one,  or  that  designated  as  wire  8 ;  except  in  the 
observations  on  March  18,  when  several  wires  were  brought  into  coincidence  with  their  reflected  images;  all 
the  readings  however  have  been  reduced  by  ascertained  differences,  to  what  they  would  have  been  if  vyire  s 
had  been  used.  In  several  cases,  ihef^ed  toire  has  been  employed,  and  the  coincidence  of  wirez  with  the 
fixed  wirej  quoted. 

Table  F. 
Vdlue  of  Telescope  Micrometer. 


DATE. 
1846. 

Corrected 
Circle  Reading. 

C. 

No.  of 
Read's 

Corrected 
Mic.Reading. 

m. 

No.  of 
Read's 

Equations. 

Values  of  r  and  Ar. 

^ 

f^-^M 

a 

2.39« 

Jan.        23 

O     1        fi 

179  50    1.05 

180  0    1.67 
180  10    2.81 

1 
6 

1 

r. 
20.4858 

30.0564 

39.6052 

10 
12 
10 

t     11 
— 9.56r  +  5.3(aJ)=:— 10    0.58 

0.00     —10.7            —0    0.63 

+9.56     +  5.3           +10    1.21 

// 
2fi=  19.12    1    r  — 62.856 

(fc-4) 

// 
10.7  X  2.39«Ar=+0.63 

Ar= +0.0108 

180    0    1.84 
(n=3.) 

30.0491 

•(Ar)  =  2.39«Ar. 
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Table  F. — Continued. 


S- 


DATK. 
1846. 

Corrected 
Circle  Reading. 

C. 

No.  of 
Read's 

Coirectad 
MicReading. 

m. 

No.  of 
Read'i 

Equations. 

W     1                      £> 

a      a 

f* 

f^^it^l 

• 

values  of  r  ana  or. 

2.39« 

Mar.    18 

o    »      '/ 

179  49  56.01 

54  56.41 
59  55.27 

180  4  55.64 
9  54.15 

2 
2 
6 
2 
2 

20.4396 
25.2288 
29.9970 
34.7852 
39.5376 

10 
10 
10 
10 
10 

—  9,56r  +  8     (Ar)  =  —  9  59.61 
_  4.78    —  4                —  4  59.79 
0.00    —  8                —  0    0.14 
+  4.78    —  4                +4  59.66 
+  9.56+8                +9  59.90 

2  f«— 19.12 
9.56 

II 
r  =  $2,736 

.704 

(ib=4.5)         r  =  e«.780 

// 
16  X  2.39«  Ar  =  +0.29 

179  59  55.50 
(11  =  5.) 

29.9976 

8                        =  —  .13 
8                       =  +  .14 

(19.6)            Ar  =  +0.0081 

April  16 

179  50    1.94 

0   0.62 

180  9  58.76 

1 

a 
1 

20.4678 
30.0045 
39.5357 

10 

8 

10 

—  9.56r  +  5.3(Ar)—  —  9  59.66 

0.00    —10.7            —0    0.14 

+  9.56   +5.3            +9  50.80 

« 

1 

// 

2^=19.12    I   r=:e8.7» 
(Jt=s4.) 

180    0    0.44 
(n  =  3.) 

29.9993 

10.7  X2.39«Ar  = +0.04 

Ar= +0.0080 

April  25 

• 

179  50    1.87 
55    1.40 

5    3.02 

180  10    S.17 

'     2 

1 
1 
2 

20.4373 
25.1996 
34.7946 
39.5769 

10 
10 
10 
10 

—  9.56r  +  6    (Ar)  =  — 10    0.19 

t 

—  4.78    —  6                —  4  59.55 
+  4.78    ^  6                +4  59.87 
+  9.56    +6                +9  59.88    j 

2/*=  19.12 
9.56 

r  — 62.765 
.701 

(fc  — 4.5)         r  — e«.76« 

// 

180    0    2.365 

(n-4.) 

30.0021 

12  X  2.39«  Ar  =  —0.31 
12                        =  —0.32 

(17)                Ar  =  -O.0046 

May    22 

179  5Q    3.38 
55    3.49 

180  0    2.42 
5    1.73 

180  10    2.15 

2 
2 
6 
2 
2 

20.4480 
25.2319 
30.0038 
34.7696 
39.5524 

10 
10 
12 
10 
10 

—  9.56r  +  8    (Ar)-  — 9  59.68 

—  4.78    —  4                —  4  59.82 
0.00    —  8                —  0    0.39 

+  4.78    —  4                +4  59.82 
+  9.56    +  8                +10    0.07 

2  f*— 19.12 
9.56 

r=62.748 
.724 

(*=4.5)         r  =  62.748 

16  X  2.39«  Ar  —  +0.39 

180    0    2.63 

(n=5.) 

30.0011 

8                        =         .00 
8                        —  +0.39 

(19.6)             Ar  =  +0.0064 
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Table  F. — Continued. 


DATE. 
1846. 

Corrected 
Circle  Reading. 

C. 

No.  of 
Read's 

Corrected 
Mic.Reading. 

m. 

No.  of 
Read's 

Equations. 

f* 

\^'~W\ 

a 

Values  of  r  and  Ar. 

2.39« 

June    19 

0     »       II 
179  50    2.93 

2 

r. 
20.4490 

10 

—  9.56r  +  8    (Ar)  — — 10    0.11 

2^—19.12 

r— 62.774 

54  59.92 

180    0    2.66 

5    0.19 

10    1.27 

2 
6 
2 
2 

25.1755 
30.0066 
34.7437 
39.5389 

10 
16 
10 
10 

_  4.78    —  4                      4  59.76 

0.00          8                 —  0    0.24 

+  4.78    —  4                 +4  59.99 

+  9.56    +  8                +10    0.12 

9.53 

.735 

(A  =4.5)            r=6a.7e6 

// 
16  X  2.39*  Ar  — +0.01 

8                       —  ^  .23 

180    0    1.39 

(n  -  5.) 

29.9827 

8 
(19.6)            A 

=  +  .24 

r— +O.0001 

Nov.    11 

179  47  26.98d» 

18.0700 

8 

— 11.95r  +14    (Ar)— ^12  29.57 

2^  —  23.90 

// 
r— 62.746 

49  55.45 

20.4373 

8 

9.56    +5                     9  59.72 

19.12 

.738 

52  26.83d 

22.8503 

8 

7.17    —2                      7  29.78 

14.34 

.734 

54  54.86 

25.2166 

8 

4.78          7                      5    0.26 

9.56 

.749 

27  23.69ci 
180    2  28.29d 
4  56.24 
7  27.32d 
9  58.19 

12  26.91<2 

27.5848 
32.4360 
34.8005 
37.2043 
39.6097 
41.9727 

8 
8 
8 
8 
8 
8 

—  2.39        10                 —  2  30.07 

+  2.39        10                +2  30.07 

4.78         7                      4  59.62 

7.17    —2                      7  29.83 

9.56    +5                      9  59.83 

+11.95    +14                 +12  30.05 

4.78 

.791 

(fc  — 7.4)            r— 62.7426 

28  X  2.39«  Ar=+0.48 
10                       =+  .11 
4                       ==—  .05 
14                       =+  .64 
20                       =        .00 

179  59  56.48 
(n  —  10.) 
*  4,  Doable  readinfB. 

30.0182 

(38.7)            Ar=+O.C027 

Nov.    14 

180    7  28.33d 

18.0760 

8 

— 11.95r  +14    (Ar)=r— 12  29.92 

2^—23.90 

r=  62.766 

9  56.91 

20.4478 

8 

9.56    +5                     10    0.20 

19.12 

.767 

12^27 .97d 

22.8511 

8 

7.17    —  2                      7  29.97 

14.34 

.767 

14  59.12 

25.2633 

8 

4.78         7                      5    0.21 

9.56 

.754 

17  29.36d 
22  27.52d 
24  58.83 

27.6528 
32.3995 

34.8198 

8 
8 
8 

—  2.39        10                 —  2  29.94 

+  2.39        10                 +2  30.30 

4.78          7                      4  59.72 

4.78 

.812 

(fc=7.4)           r=62.7667 

// 
28  X  2.39«  Ar=+0.28 

27  27.45d 

37.1815 

8 

7.17    —  2                      7  30.11 

10                      =—  .29 

29  58.07 

39.5845 

8 

9.56    +5                      9  59.91 

4                      --  .14 

32  29.69({ 

41 .9957 

8 

+11.95    +14                +12  30.20 

14                       =+  .49 

180  19  58.325 
(n  =  10.) 

30.0272 

20 

(38.7)            Ai 

—  —  .36 

^=+0.0006 
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Table  F. — Continued. 


DATE- 
1846. 

Corrected 
Circle  Reading. 

C. 

No.  of 
Read's 

Corrected 
Mic.Reading. 

m. 

No.  of 
Read's 

Equations. 

f* 

f^V-it^l 

a 

Values  of  r  and  Ar. 

2.39« 

Nov.    17 

O     t       II 

179  27  30.87«i 

18.0886 

8 

— 11.95r+14     (Ar)  =  — 12  29.89 

2^  —  23.90 

If 
r  — 62.765 

29  56.41 

20.4117 

8 

9.56    +5                     10    0.16 

19.12 

.765 

32  29.14<2 

22.8342 

8 

7.17    —  2                      7  29.47 

14.34 

.720 

34  55.80 

25.1825 

8 

4.78          7                      5    0.19 

9.56 

.757 

37  28.91i 
42  31 .28<£ 
44  58.05 

27.6193 
32.4378 
34.7790 

8 
8 
8 

—  2.39        10                —  2  30.02 

+  2.39        10                 +2  29.94 

4.78          7                      4  59.77 

4.78 

.753 

(4  —  7.4)             r=:ea.76e9 

// 

47  30.09<2 

37.1989 

8 

7.17    —  2                      7  29.94 

28  X  2.39«  Ar— +0.30 

49  59.24 

39.5758 

8 

9.56    +5                      9  59.91 

10                       —  —  .25 

52  29.84<2 

41 .9708 

8 

+11.95    +14                 +12  30.19 

4                       —  —  .47 
14                       —  +  .42 

179  39  58.96 

30.0099 

(n  —  10.) 

20                      =+  .08 

(38.7)            Ar= +0.0013 

Dec.    29 

179  47  34.15d 

18.0613 

8 

— 11.95r+14    (Ar)  =  — 12  29.68 

2^  =  23.90 

// 
r=62.755 

50    1.9 

20.4002 

8 

9.56    +5                      9  59.53 

19.12 

.750 

- 

52  36.13a 

22.8764 

8 

7.17    —  2                      7  29.90 

14.34 

.734 

55    1.74 

25.1965 

8 

4.78          7                      4  59.90 

9.56 

.737 

57  33.50d 
130    2  33.45d 
5    1.99 

27.6208 
32.4063 
34.7641 

8 
8 
8 

—  2.39        10                —  2  30.30 

+  2.39        10                 +2  29.31 

4.78          7                      4  59.87 

4.78 

.678 

(fc  — 7.4)           r  =  62.7474 

t                      II 

7  33.13d 

37.1749 

8 

7.17    —  2                      7  29.70 

28  X  2.39«  Ar— +0.48 

10    3.52 

39.5622 

8 

9.56    +5                     10    0.26 

10                       =+  .73 

12  34.33d 

41.9667 

8 

+11.95    +14                +12  30.16 

4                       -+  .20 
14                       -+  .03 

180    0    3.30 

30.0029 

.  • 

20                       —  +  .99 

(38.7)            Ar 1-0.0049 

The( 

observa 

tiona  A'om  Me 

irch  18  to  June  19  give  Ar  —  -f-0 .0031          (h  =z 

:39.5) 

(< 

n 

"    Nc 

>v.    11  to  Dec.  31    "    Ar  — +0.0023          (h- 

:77.4) 

• 

Mean  result  .     .  Ar  =  +0.0025          (h  = 

:87.0) 
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PoamoNs  OF  the  fixed  and  micrometer  wires,  relative  to  each  other  and  to  the  meridian. 

On  almost  every  day  of  observation,  the  coincidence  of  micrometer  loire  3  with  the  Jixed  wire  has  been 
determined  from  six  or  eight  contacts,  (alternately  on  each  side,)  at  the  vertical  wire  IV.  The  mean  of  the 
"  Micrometer  Readings  "  for  such  coincidence  is  given  in  the  margin  of  the  left-hand  page  of  the  printed  ob- 
servations, with  the  day  and  sidereal  hour  at  which  each  determination  was  made. 

With  almost  equal  frequency,  the  coincidences  at  wires  I  and  VII  have  also  been  observed.  Half  the 
difference  of  these,  or  i  [{VII)  —  (/)],  obtained  from  all  the  determinations  of  the  particular  periods,  is  pre- 
sented in  the  following  table,  constituting  the  reduction  to  parallelism  with  the  fired  wire^  of  observations 
made  with  micrometer  vnre  8,  at  the  vertical  wire  L  It  is  given  in  parts  of  the  micrometer,  and  with  the 
sign  with  which  it  is  to  be  applied  to  the  micrometer  readings. 

The  same  table  also  contains  the  reductions  to  parallelism  with  the  horizon,  both  for  wire  3,  and  the 
fixed  wire.  They  are  derived  from  observations,  particularly  of  Polaris,  where  several  bisections  have  been 
made  at  the  same  culmination;  and  are  the  corrections  to  be  applied  to  the  readings  of  the  micrometer  or  Cir- 
cle, according  to  the  terms  in  which  they  are  expressed,  when  the  observation  has  been  made  at  the  vertical, 
wire  I.  During  March,  the  adjustments  and  changes  were  so  frequent,  that  no  satisfactory  determinations  were 
made. 


Table  G. 
Reductions  at  Vertical  wire  /, 


To  parallelism  with  -     - 
of  observations  with 

FIXED  WIRE. 

HORIZON. 

mre  3. 

Win  8. 

¥\xtd  Win. 

3 

dial 

dc\ 

dc' 

r. 

r. 

II 

II 

Jan.       8   to   Jan.   31  i 
Feb.       1          Feb.  25  \ 

—   0.0065 

r 

0.0029 
113 

=    +    0.18 
0.71 

—    0.23 
.      -f    0.30 

March  30          April    3 
April     4             "    23  ^ 
"       24          May  14  i 

... 

—    0.07 
0.22 

0.45 
0.21 
0.06 

+    0.0045 

r 

0.0011 
35 

May     15         June    8 

40 

15 

0.09 

+    0.16 

June      9             "     30 

30 

58 

0.37 

—    0.18 

July       1          July   31 

25 

15 

0.09 

+    0.07 

Aug.      1          Aug.  31 

25 

33 

0.21 

—    0.06 

Sept.      1    ^      Oct.     5 

40 

18 

0.11 

+    0.14 

Oct.       6          Nov.  20 

47 

57 

0.35 

—    0.06 

Nov.    21          Dec.  31 

4-  0.0010 

+ 

0.0077 

—    0.48 

—    0.42 
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The  coincidences  of  the  other  micrometer  wires  (except  6)  at  the  vertical  wires  /,  IV  and  Vlly  have 
also  at  several  times  been  determined.  The  differences  of  the  coincidences  for  unre  8  from  these,  or 
dm^  ^  i^y  —  (^)^>  (v  symbolizing  the  vertical  wire,  and  w  the  micrometer  wire,)  are  given  in  the  follow- 
ing table.  They  constitute  the  reductions  of  the  micrometer  readings  for  observations  made  with  the  several 
wires,  to  what  they  would  have  been,  had  the  observations  been  made  with  mreB. 

Table  H. 
Reduction  of  micrometer  observations y  dmj^. 


For  Mic.  wire. 


At  vertical  wire 


•     •     • 


1846. 


April  16 

24 

July  20 

Nov.  21 


Mean 


^^^ 

1. 

J. 

ir. 

dmi- 

dm  I . 

+0.0X22 

+0.0161 

116 

188 

125 

182 

072 

083 

-fO.OllO 

+0.0149 

riL 

dm  I  . 


dm^ 


r  i        '' 

+0.0202  I  —0.0403 


215 
216 


115 


+0.0187 


380 
378 
383 


—0.0386 


IV, 

dmt . 


—0.0312 
306 
302 
346 


—0.0316 


riL 
dm  s . 


—0.0255 
237 
245 
282 


—0.0255 


J. 

dm4. 


+0.0114 

090 
122 
107 


+0.0106 


IV. 

dm': 


+0.0250 
184 
276 
225 


+0.0244 


VII. 

dmT 


+0.0437 
333 
403 
362 


+0.0384 


It  was  found  impracticable  to  obtain  the  reductions  for  loire  6  in  this  way,  and  therefore,  except  in  the 
earlier  catalogue  observations,  the  use  of  that  wire  has  been  dispensed  with. 

Similar  reductions  for  several  of  the  wires,  which  were  removed,  are  given  in  the  margin  of  the  printed 
observations,  in  connection  with  the  observations  in  which  they  were  employed. 


PROBABLE  ERRORS  AND  WEIGHTS  OF  OBSERVATIONS. 


The  desirableness  of  assigning  appropriate  weights  to  the  several  classes  of  observations,  particularly  to 
observations  on  Polaris,  and  the  Sun  and  Moon,  has  led  to  a  careful  revision  of  the  investigation  of  probable 
errors  J  given  in  the  appendix  to  the  observations  for  1845,  (p.  90  et  sub.)  Some  of  the  results  differ  from  those 
there  stated,  partly  from  being  derived  from  more  extensive  series  of  observations;  but  chiefly  from  a  different 
and  more  accurate  disposition  of  the  quantities.  The  sources  of  disagreement  in  observations  of  a  star  made  on 
different  daysj  such  as  undetected  changes  in  the  instrument,  and  an  imperfect  acquaintance  with  the  actual 
condition  of  the  atmosphere,  as  affecting  refraction,  were  in  a  measure  overlooked.  They  occasion  the  error 
peculiar  to  each  culmination,  which  cannot  be  eliminated  by  multiplying  observations  at  the  same  culmination, 
and  which  may  conveniently  be  called  the  diurnal  error.  To  such  sources,  rather  than  to  the  causes  stated,  is  to 
be  mainly  attributed  the  large  residual  probable  error  of  a  single  observation  of  Polaris,  which  appears  on  page 
94  (app.  Wash.  obs.  1845.) 

In  the  following  discussion  the  same  notation,  which  is  used  in  the  investigation  referred  to,  is  employed  as 
far  as  practicable,  and  the  greater  part  of  that  work  is  incorporated  in  this. 
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1,...  e  :=  3b  0".055,  the  probable  error  of  one  Circle  reading  (mean  of  the  six  microscopes,)  derived 
from  832  discrepancies  in  138  groups,  as  foUovrs : — six  sets  of  measurements  for  runs,  after  deducting  the 
ascertained  corrections  for  errors  of  graduation,  furnish  forty  errors  of  reading,  which  give  e  =  db  0".082 : 
Table  A,  (app.  Wash.  Obs.^  1845,  p.  92,)  affords  72  discrepancies  in  12  groups,  the  readings  in  each  group 
made  on  the  same  lines  of  division  and  with  the  Circle  in  a  fixed  position ;  these  give  e  =  db  0".043 : 
40  determinations  of  the  Nadir  Point  ftirnish  720  reductions  of  each  pair  of  opposite  microscopes  to 
die  mean  of  the  six,  or  720  errors  of  reading  in  120  groups,  which  give  e  zz:  ib  0".056. 

2. . . .  e{=,  dc  0".072,  the  probable  accidental  error  of  one  set  i)f  graduations  (the  mean  of  the  six  which  are 
at  the  same  time  under  the  six  microscopes,)  derived  as  follows :  the  corrections  for  15  sets  of  graduations  in 
Table  A  (page  xii)  give  e,  =  ib  0".070 :  the  corrections  for  16  sets  in  Table  A'  (page  xiii)  give  ^i  =  dr 

(y'.072  :  Table  A  (app.  Wash.  Obs.y  1845,  p.  92)  gives  V  (ce+f,e,)=  ±  0".093;  whence  e,  —  ±  0".075- 

.3 137  determinations  of  the  Nadir  Point  furnish  836  differences  of  each  Circle  reading  from  the  mean  of 

the  set  to  which  it  belongs,  which  givei;j==>v/  («« +  y,)  =  db  0".200 ;  whence  c^  =  db  0'M92,  the  probable 

error  o/one  coincidence  of  the  fixed  icire  with  Us  image  in  determining  the  Nadir  Point. 

4 233  observations  of  Polaris  at  45  culminations,  each  observation  consisting  of  one  bisection  of  the  star 

with  the  fi>xed  wire  between  vertical  wires  III  and  F,  accompanied  with  one  Circle  Reading — ^furnish  from 
the  differences  of  the  result  of  each  from  the  mean  of  its  group,  17  =  >v^(ee+Ee )  =  it  0".310;    whence 

«,  =  di  0".305,  the  probable  error  of  one  bisection  of  a  star  with  the  fixed  wire^  (including  the   irregu- 
larity in  the  action  of  the  clamps.) 

6 —  «4  =  db  0".246,  the  probable  errorof  one  bisection  of  a  star  with  the  micrometer  unrCy  (involving  to 

some  extent  irregularities  in  the  action  of  the  micrometer  screw;)  obtained  from  600  bisections  of  Polaris  in 

* 
98  groups,  all  in  each  group  having  been  made  with  the  Circle  in  a  fixed  position. 

6. . . .  «»  =  zb  0".093,  the  probable  error  of  one  coincidence  of  a  micrometer  toire  with  the  fi^ed  wire^  from 
90  micrometer  readings  in  19  groups,  each  reading  for  such  coincidence  being  the  mean  for  the  two  contacts 
on  opposite  sidfes  of  the  wires. 

7,...  ^j,  representing  the  probable  error  peculiar  to  each  culmination  or  the  diurnal  probable  error  for 
observations  with  the  fixed  tvirej  and  1?=:  V(««  +  -^Vi''"V3"'"V6)  ^^  V(0"-1027  +  e^ej  representing  the  prob- 
able error  of  one  observed  culmination  of  a  star,  each  observed  culmination  combining  one  bisection  with  the 
fixed  unrCy  one  Circle  Reading  and  six  observations  in  the  determination  of  the  Nadir  Point ; 

174  obs'd  culm'ns  of  11  stars,  whose  Mn.  Z.  D.  =  5°,  give  n=  zi 

86  12  15 

137  13  26.2 

98  12  34.6 

36  4  47.0 


0".458,  and  e. 

=  d=  0".327 

.489 

.369 

.471 

.345 

.522 

.412 

.676 

.595 

J' 


n 


n 
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57  8  stars, 

51  5  ■ 

16  2 
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Z.  D.  =  51<*,give7  = 

±  0".530, 

and 

e,=.±  0^.42? 

64.2 

.542 

.437 

65.6 

.69 

.61 

75.5 

.70 

.62 

85.0 

1.13 

1.08 

all  the  observations  of  one  star  depending  upon  the  same  graduations  of  the  Circle. 
The  preceding  values  of  jyand  e^  are  nearly  represented  by  the  following  table: 


Zen.  Dist. 

n 

*. 

0° 

±0".46 

±  0".33 

10 

.47 

.34 

20 

.48 

.36 

30 

.50 

.38 

40 

.52 

.41 

50 

.55 

.45 

60 

.60 

.51       • 

70 

.70 

.62 

80 

.87 

.80 

8 ....  86  culminations  of  Polaris,  at  each  of  which  were  made  eleven  bisections  with  the  micrometer  w 

« 

combined  with  one  Circle  Reading,  sia:  Nadir  observations,  and  four  readings  for  coincidence  of  Micromi 
give  as  the  probable  error  of  one  such  observed  culmination, 

« 

Whence  c^  =  dr  0".490,  the  diurnal  probable  error  for  observations  with  the  micrometer  wire  at  51°  zei 

distance ;  and  jy,  :=  VC^^ +T^s'/«  + V*  +  T^hh  +  ^T^i)^  v'(^'-0724  +  M?)  =  =t  0".560,  the  probable  ei 

of  one  observed  culmination  at  51°  zenith  distance^  combining  one  bisection  of  the  star  with  a  microm 
wire,Jhur  observations  for  coincidence  of  micrometer,  one  Circle  Reading,  and  six  observations  for  the  de 
mination  of  the  Nadir  Point. 

This  determination  of  e^  involves  the  error  of  reduction  to  the  Jixed  wire,  which  so  far  as  any  erroi 
the  assumed  value  of  one  revolution  of  the  micrometer  screw  is  concerned,  is  very  small,  as  the  micrometer 

terval  was  in  all  cases  less  than  one  third  of  a  revolution:  but  the  errors  of  the  detennined  coincidences,  wl 

»  ' 

are  not  involved  in  the  discrepancies  of  the  component  observations,  and  the  changes  in  the  relations  of  the  i 
wires  between  the  determinations  of  the  coincidence  and  the  observations  of  the  star,  enter  fully. 

Both  eg  and  e^  include  all  changes  of  the  Circle,  Microscopes,  Telescope  or  ivires,  between  the  detei 
nation  of  the  Nadir  Point  and  the  observation  of  the  star,  which  may  affect  the  former. 

9 The  most  common  observations  are  those  in  which  are  combined  one  bisection  of  the  star  with 

fixed  w^ire,  one  Circle  Reading,  and  six  observations  in  the  determination  of  the  Nadir  Point ;  and  wl. 
probable  error  (at  the  zenith  distance,  50°)  (§7)  isiyzr  >v/(0'M027  +  Cg  Kg)  =  i   0".55.     Assigning 
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such  an  observation  a  weight,  AA  =  1,  the  weight  of  an  observation  in  which  /  bisections  with  the  fixed  wire 
and  c  Circle  Readings,  all  upon  the  same  set  of  graduations,  are  combined  with  n  observations  for  Nadir  Pointy 

will  be,  AA  ==  — =  \ i i = r ? 1 

/      te       _Lee  4.  1,  ee   +  ±«  17  +  e  e  .01  —  +   .31  -^  +    .13  —  +  .66, 

or,  with  n = 6,  AA,  = i ^ 

•^       .01  —  +  .31  TT  +  .68 

10.  The  weight  of  an  observation  in  which  are  combined  m  bisections  with  a  micrometer  wire,ybur  ob^ 
serrations  for  coincidence  with  the  fixed  wire,  c  Circle  Readings  (the  Circle  remainmg  fixed,)  and  n  Nadir 

^^       ^'  +  V3  +  TV.  +  V.                                     1 
observations,  will  be  AA  = =  -1 j 1 1 = r r r 

or,  with  n  =  6,  M  =  — i 1 

"»      .01  ~  +  .20  -  -f  .82 
c  m 

11.  Where  one  bisection  with  the  fixed  wire  and  m  bisections  with  a  micrometer  wire  have  been  made, 
all  depending  on  the  same  Circle  Reading,  the  same  relative  weight  may  be  assigned  to  each. 

Then  for  combining  the  result  of  such  mixed  observation  with  other  observations  at  the  same  culmination^ 
assigning  to  observations  with  the  fixed  wire  alone  the  weight,  AA  =  1,  the  relative  weights  of  the  mixed  or 

•     8  3  I 

micrometer  observations  will  be  AA  ,=  1 j = j 


(m'  denoting  the  whole  number  of  observations  which  depend  upon  the  same  position  of  the  Circle.) 
The  weight  of  the  mean  result  of  all  at  the  same  culmination  may  be  obtained  by  making  in  the  formulas  of 
§  9,  AA^  =  [AA^„,]  of  this  section. 

PRINTED  OBSERVATIONS. 

The  Observations  with  the  Mural  Circle  occupy  pages  44  to  159  of  this  volume. 

Column  1  of  tfie  left  hand  page  contains  the  date  of  the  observations,  the  day  commencing  with  the 
culmination  of  the  Sun. 

Column  2  contains  the  numbers  for  reference.     The  asterisks  indicate  the  observations,  which  are  re- 
ferred to  in  the  notes  on  the  right  hand  margin. 

Column  3  contains  the  names  of  the  objects  observed.     They  have  been  taken  from  the  several  catalogues, 
of  stars  in  the  following  order  of  preference ; 
Nautical  Almanac ; 
Catalogue  of  the  British  Association ; 
Weisse's  Catalogus  Stellarum  ex  Zonis  Regiomontanis ; 
BessePs  Zones ; 

Lalande's  Catalogue  published  by  the  British  Association ; 
Piazzi's  Catalogue ; 
Rumker's  Catalogue^of  12000  fixed  Stars. 
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Stars  not  found  in  any  of  these  are  marked  ^^  Anonymous."  The  Right  Ascensions  and  magnitudes  (when 
noted)  of  those  not  found  in  the  Catalogue  of  the  Britbh  Association,  are  given  in  the  margin  of  tlie  right 
tand  page.  Stars  contained  in  that  Catalogue  are  designated  by  the  constellation  and  number,  without  men- 
tion of  the  Catalogue. 

The  term  "Mic."  in  this  column,  indicates  that  the  bisection  of  the  star  was  made  w^ith  one  of  the  mi- 
•crometer  wires.  When  any  other  wire  than  unre  3  has  been  used,  its  number  and  the  reduction  to  wire  8,  are 
given  in  the  margin  of  the  right  hand  page. 

Column  4.  The  numbers  in  this  column  indicate  the  vertical  wire^  or  the  position  between  two  vertical 
wires,  at  which  the  object  was  at  the  instant  of  observation. 

In  cases  where  a  number  of  observations  have  been  made  with  the  micrometer,  and  the  mean  only  given, 
the  numbers  in  this  column  denote  the  mean  of  the  several  points  of  observation.  An  asterisk  indicates  that 
the  observation  was  made  soon  after  the  star's  passage  of  the  wire. 

Column  5  contains  the  hour  angle  at  which  the  object  was  observed.     It  is  given  for  the  Sun  in  all  cases, 

and  for  the  Moon  and  circumpolar  stars,  whenever  the  time  of  making  the  observation  has  been  noted. 

da 
The  ?iour  angle  for  the  Sun  or  Moon,  is  (a--T)  (1  — )] 

a  representing  the  Right  Ascension  of  the  object ; 

r,  the  sidereal  time  of  observation,  and 

da^  the  motion  in  Right  Ascension  in  one  hour  of  mean  time. 

The  Right  Ascensions  of  these  bodies  have  been  interpolated  from  the  Nautical  Almanac,  with  the  assu- 

h«     in.     1. 

jned  Longitude  from  Greenwich,  5    8  14.64  West. 

Table  XIV,  (.^pp.   Washington  ObservationSy  1845,  p.  16 J  contains  the  co-efficients,  1  —  for 

•different  values  of  cJo. 

Columns  6  to  12,  contain  the  Readings  of  each  of  the  six  Circle  Microscopes^  with  their  Mean. 
The  degrees  and  minutes  are  taken  from  microscope  A.  alone. 

In  making  these  readings,  the  cross  wires  of  the  microscopes  have  been  moved,  either  to  the  division 
nearest  to  their  zero  points,  (but  all  in  the  same  direction,  either  advance  or  retrograde;)  or  to  both  divisions, 
on  each  side  of  the  zero-points;  in  which  case  the  mean  of  the  two  readings  only  is  given,  and  such  double 
readings  are  designated  by  the  letter  d  in  the  column  of  Means.  In  other  cases,  rejecting  from  the  Circle 
Reading  the  largest  contained  multiple  of  S',  if  the  remainder  be  less  than  2'  30",  the  readings  are  in  advance; 
if  greater  than  2'  30",  retrograde. 

Column  13  contains  the  readings  of  the  Telescope  Micrometer y  when  the  observations  were  made  with 
one  of  the  micrometer  wires. 

In  many  cases,  several  bisections  of  a  star  have  been  made  at  the  same  culmination,  the  several  microme- 
ter readings  reduced  to  the  meridian,  and  the  mean  only  given  in  this  column.  Such  cases  with  the  number  of 
observations  are  noted  in  the  margin  of  the  right  hand  page. 
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The  reduction  to  the  meridian  is  expressed  by  the  formula, 

dm  =  —  0^00206  tan  6  {IV—vf\ 
in  which  v  denotes  the  vertical  wire^  or  the  position  between  two  vertical  wires,  at  which  the  observation  wae 
made.     The  sign  of  this  reduction  is  changed  for  direct  observations  below  the  pole,  and  for  observations  bj 
reflection  of  stars  above  the  pole. 

Columns  14  and  15,  contain  the  readings  of  the  Barometer^  (which  is  one  of  Newman's,)  and  of  its 
Attached  Thermometer. 

Column  16  contains  the  readings  of  the  External  Therm,ometery  which  is  placed  on  the  North  side  of  the 
observing  room,  outside.  The  Thermometer  used  until  October  28,  was  that  which  is  designated  as  "No.  0;*' 
and  the  one  substituted  on  that  date,  that  designated  as  "  No.  8,"  in  the  Appendix  of  the  Washington  Obser- 
vations for  1845,  pp.  (45-56  ;)  from  which  the  following  corrections  of  their  scales  are  q\ioted. 


Table  L 


Reductions  of  Scale  reading  to  JSTormal  Temperature. 


Therm. 

Therm. 

i 

Ifo.O. 

No.  ft. 

No.O. 

No.«. 

Scale. 

Scale. 

0 

o 

o 

o 

o 

o 

5 

—0.21 

62 

—0.35 

+0.10 

10 

.22 

64 

.36 

.09 

16 

.17 

66 

.26 

.09 

20 

.11 

68 

.20 

.10 

25 

.06 

70 

.19 

.12, 

30 

+0.46 

.02 

72 

.16 

.11 

32 

.46 

.00 

74 

.12 

.10 

34 

.46 

+  .02 

76 

.12 

.09, 

36 

.45 

.04 

78 

.17 

.08 

38 

.44 

.06 

80 

.26 

.06 

40 

.40 

.08 

82 

.30 

.05 

42 

.36 

.09 

84 

.29 

.03 

44 

.37 

.10 

86 

J24 

+  .02 

46 

.34 

.11 

88 

.15 

.01 

48 

.23 

.12 

90 

.03 

.03 

50 

+  .10 

.13 

92 

.00 

.03 

52 

.00 

.12 

94 

.04 

.04 

54 

.13 

.11 

96 

.08 

.04 

56 

.26 

.11 

98 

.10 

.05 

58 

.30 

.10 

100 

—0.10 

—0.06 

60 

—0.32 

+0.10 

1 
1 
1 

. 

Columns  17,  18  and  19,  contain  the  readings  of  the  several  Thermometers  attached  to  the  instrument,  viz: 

one  inside  of  the  Stone  pier,  and  two  upon  the  face  of  the  pier,  the  one  a  few  inches  abovCy  the  other  a  few 

inches  below  the  limb  of  the  Circle. 

8 
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The  margin  of  the  left  hand  page  contains : 

1.  The  ?mcro7rie^er  coinctdcnce  determined  in  the  meoiner  described  on  page  xxiii,  with  the  day  and  siderial 
iiourat  which  each  determination  was  .made. 

2.  The  value  of  one  revolution  of  the  micrometer  screw,  which  has  been  employed  in  reducing  the  obser- 
vations; derived  from  the  determinations  given  in  Table  F,  (pp.  xix  to  xxii.) 

3.  The  semv-diameters  of  the  Sun,  Moon  and  planets,  obtained  from  the  observations,  corrected  for 
refraction,  parallax  and  defective  illumination. 

4.  The  error  of  runs  with  the  corresponding  temperatures  of  the  circle  and  pier,  from  the  determina- 
*fian  (fit  the  same  day,  as  recorded  in  Table  >B,  (pages  xiv  to  xvii,)  when  six  observations  have  been  made; 
•Otiierwise  from  the  determination  for  the  period,  Table  C,  (page  xvii.) 

5.  Notes  relating  to  the  adjustment  and  condition  of  the  instument. 

Column  1  of  the  right  handpage^  contains  the  numbers  for  reference^  and  is  a  repetition  of  Col.  2,  of  the 
left  hand  page. 

Column  2  contains  under  the  heading  of  Corrections  for  Instrument^  the  reductions,  to  be  applied  to 
the  readings  of  the  Circle,  which  depend  upon  the  condition  or  defective  adjustment  of  the  Circle  and  Micros- 
copes; and  also  all  those  which  are  requisite  for  reducing  an  observation,  made  at  any  point  in  the  field  of 
view  of  the  telescope,  to  the  normal  point  of  that  field,  viz:  the  intersection  of  the  fixed  horizontal  wire 

with  the  meridian,  or,  nearly,  with  the  vertical  wire  IV. 
These  embrace, 

1.  The  correction  for  the  errors  of  graduation^  \^hen  the  Circle  Reading  is  nearly  0^  or  60°.  These, 
in  the  few  cases,  where  they  have  been  applied,  (exc^t  for  a  Lyrae,)  are  noted  in -the  margin.  They  differ 
slightly  from  those  given  in  Table  A,  (page  xii,)  having  been  derived  from  the  discussion  of  fewer  observations. 
The  difference  has  been  applied  in  making  up  the  table  of  mean  places. 

2.  The  correction  Jot  runs ^  represented  by 

R 

r  rr  —  C  -T7  'for  an  advance  reading ; 

r  ss  (5'  —  Q)  -^  for  a  retrograde  reading ; 

R 

r  =  (2'^  — C)  -T7  for  a  douHle  reading ; 

;R=R' +0.061  (-^  — ^o)  —0.014  (t  — t')  —0.036  {r'^T^\ 

where  C  is  the  Circle  Reading  from  Col.  6  and  12,  expressed  in  minutes,  and  omitting  the  largest  contained 
multiple  of  5';  R,  the  error  of  runs,  and  Iq  and  tq  the  temperatures  of  the  Circle  and  Stone  respectively,  from 
the  margin  of  the  left  hand  page;  and  t,  t  and  t*  the  readings  respectively  of  the  Stone,  Upper  and  Lower 
Thermometers,  in  Col.  17,  18  and  19  of  the  left  hand  page. 


3.  The  correction  for  difference  of  runs  or  the  inclination  of  the  microscopes,  viz : 

50' 


dr  =  —  C^  —  for  an  advance  reading  ; 


jt» 
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rfR  being  taken  from  Table  D,  (page  xviii.)  This  correction,  though  minute,  is  yet  constant  or  nearly  so, 
for  all  observations  of  the  same  star. 

4.  The  correction  for  the  inclination  of  the  loire^  with  which  the  observation 'has  been  made,  expressed  by 

i  =  {IV —  v)  —     for  an  observation  with  the  fixed  wire ; 
ii  =  {ilV — n))  "^9    for  an  observation  with  micromcfcr  loire  8 ; 

3 

where  v  represents  the  position  of  the  object  at  the  instaiit  of  observation  at  or  between  the  vertical  wires,  as 
in  column  13,  (left  hand  page ;)  and  dc'  and  (fcj,  the  reductions  for  observations  made  at  the  vertical  wire  /,  as 
given  in  Table  G,  (page  xxiii,).  Observations  with  the  other  micrometer  wires  are  first  reduced  to  vnre  a,  by 
applying  the  reductions  given  in  Table  H,  (page  xxiv,)  or  in  the  right  hand  margin.  This  correction  hasndt 
usually  been  applied,  where  the  observations  are  symmetrical  wiA  reference  to  vertical  wire  W. 

5.  The  redxution  to  the  meridian^  (if  not  already  applied  to  the  Mic.  Readings,  in  col.  13,  of  the  left  hand" 
page,)  obtained  from  the  expression,*  ^  =  cosec  V  sin  ^\'h  sin  2(9 

where  A,  is  the  hour  angle ,  in  col.  5,  of  the  left  hand  page:  or  from  the  expression, 

(i  =  (yM292  tan  6  (:1V— v)^ 
where  v  denotes  as  before  (pp.  xxix  and  xxxi)  the  position  of  the  object  with  reference  to  ihe  vertical  wires. 
This  reduction  is  applied  with  the  opposite  sign  to  observations  by  reflection  of  sisrs  above  the  pole,  and 
to  direct  observations  of  stars  below  the  pole. 

6.  The  reduction^  in  observations  of  the  Sun  and  Moon,  due  to  their  change  of  d^cJmMtum  m  tiie  sidereal 

interval,  A',  from  the  meridian,  (vide  col.  5,  of  the  left  hand  page;)  obtained 'from  the  expressions,! 

A' 
^  =  -g^    d&  for  the  Sun ; 

A' 
y  =:  -^^    dSf         for  the  Moon :  in  which  A'  ::=:  a  —  t,  is  expressed  in  seconds  of  time,  and 

^  =  631^' 
(/(J,  being  the  change  of  declination  for  the  Sun,  in  owe  howr^  or  for  the  Moon  in  ten  minutes  oT  mean  time. 

7.  The  reduction  to  the  fixed  wire  for  an  observation  made  with  a  micrometer  vnrBy  or 

dc  =:  (ttIq — m)  r,  ^ 

m^y  denoting  the  mic.  coin.j  and  r,  the  mic.  valu£y  in  the  margin  of  the  left  hand^page;  and  m,  the 
micrometer  reading  in  col.  13,  of  the  left  hand  page,  corrected  by  means  of  Table  E,  (page  xviii;)  and  in  the 
case  of  observations  with  other  micrometer  wires,  reduced  to  wire  3 j  by  the  quantities  inoted  in  the  margin,  or 
contained  in  Table  H,  (page  xxiv.) 

Column  3  contains,  under  the  heading  of  Corrections  for  Objects: 

1.  The  reduction  for  a^ospAmc  refraction j  computed  from  BessePs  Tables,  for  the  observed  Zenith 
Distance  and  the  readings  of  the  Barometer,  the  Attached  and  the  External  Thermometers,  (the  latter  corrected 

•Tables  XIH,  XVI  to  XIK,  App.  Waih/ObB.  I8f6,pp.'76  to  79. 
t  Table  XV,  •«  "        ««       '"       'p.?76. 
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by  the  quantities  in  Table  I,  page  xxix),  given  in  columns  14,  15,  16,  of  the  left  hand  page.    An  expansion  of 
these  tables  is  given  in  the  Wash.  Obs.  for  1845,  App.  pp.  58-71. 

Z,  representing  the  Zenith  Point  in  column  5  ; 

C,  the  Circle   Readings,  corrected  by  the  quantities  in  the  preceding  column,   except  (5)  and  (6 ;) 

the  observed  Zenith  Distance,    z  =  C'  —  Z  for  a  direct  observation, 

z  =  180°  —  ( C' —  2,)  for  an  observation  by  reflection. 

The  correction  for  refraction,  as  applied  to  the  Circle  Readings,  is  affected  with  the  sign  appropriate  to 
tan  (C—  Z.) 

2.  The  reduction  for  parallax^  in  observations  of  the  Sun,  Moon  and  Planets,  obtained  from  the  for- 
mulas; 

for  the  Sun  and  Planets,     log  p  (in  seconds)  =  0.93280  +  log  sine  (2/  — 11'  14".54)  —  log  d ; 

for  the  Moon,  log  sine|/  =  log  sine  n  +  log  sine  {zf  —  IV  14".54)  +  9.9994302, 

or  logp'(in  seconds)  =  log  tt  (in  seconds)  +log  sine  {zf  —  11'  14".54)  -f-  9.9994302 

+  ^^€  ^  (for  '^  )  +  log  j^  (forp')* 
p  ^p'^  i  {p'  ^  s)  sine  p'  sine  5,t 
&e  upper  signs  being  adapted  to  an  observation  of  the  upper  Limb,  the  lower  signs  to  an  observation  of 
the  lower  Limb.     In  which  formulas, 

2/  represents  the  observed  Zenith  Distance,  corrected  for  refraction ; 

dj  t]pLe  distance  of  the  Sun  or  Planet  from  the  Earth ; 

IT,  the  equatorial  horizontal  parallax  of  the  Moon,  which  for  these  observations  has  been  intetpolated 
from  the  Nautical  Almanac,  with  second  differences. 

s,  the  Moon's  Semi-diameter  ; 

and  p,  the  required  reduction  for  parallax^  which,  as  applied  to  the  Circle  Reading,  is  affected  with 
the  sign  — . 

And  further,  assuming  from  Bessel's  most  recent  determination  for  the  terrestrial  spheroid,  —  =  .003343, 

and  from  Encke,  the  mean  horizontal  parallax  of  the  Sun,  P  =  8".5776 ; 

the  reduction  for  the  Latitude^  38°  53'  39".25,  is    —  11'  14".54, 

log  p  =  log  S.  —  9.9994302,  and 

log  p  P  =  0.93280. 

The  reductions  for  refraction  and  parallax  have  been  computed  for  the  observed  limbs  of  the  Sun  or  Moon, 
or  for  each  limb  separately,  when  both  have  been  observed. 

3.  A  reduction  on  account  of  defective  illumination^  applied  in  some  cases  to  observations  of  one  of  the 
limbs  of  the  Moon,  Venus,  or  Mercury.  Such  cases,  together  with  the  corrections  applied,  are  noted  in  the 
margin. 

•  Tables  IX  ^  X,  App.  Wash.  Obs.  1845,  p.  74. 
t  Table  XI,  "        ««        "      p.  74. 
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Let  a  represent  the  difference  of  the  Right  Ascensions  of  the  Moon  or  Planet,  and  Sun, 

dg^  the  declination  of  the  Sun, 

d«^  the  declination  of  the  Moon  or  Planet, 

5,  the  apparent  semi-diameter  of  the  Moon  or  Planet,  and 

^,  the  angle  of  position  of  the  line  joining  the  cusps  ; 

then  tan  -^  =  cosec  a  cos  6^  tan  tJ,  —  cot  a  sin  <5„, 

a  negative  value  of  which  indicates  a  defective  illumination  of  the  Jforth  limb  ; 
and,  ^  being  taken  numerically  less  than  90°,  the  correction  for  an  observation  of  a  cusp  becomes 

ds'=,  s  versine  ^, 
to  be  applied  to  the  observation  of  the  defective  limb,  so  as  to  augment  the  measured  diameter. 

For  Mercury,  ^  may  readily  be  obtained  from  a  celestial  globe,  by  bringing  the  geocentric  place  of  the  planet 
to  the  zenith  point  of  the  globe,  and  passing  the  quadrant  of  altitude  through  the  Sun's  place ;  ^  is  then 
the  arc  on  the  horizon  intercepted  between  the  quadrant  of  altitude  and  the  East  or  West  points ;  the  northern 
or  southern  position  of  this  arc  indicating,  respectively,  a  ftiU  illumination  of  the  JSTorth  or  South  limbs. 

If  we  take  i  to  represent  the  angular  distance  of  the  Sun  and  Earth,  as  viewed  from  the  Moon  or  Planet, 
and  make  sin  t^  =  sin  i^  sin  i, 

the  correction  for  an  observation  made  on  the  gibbous  portion  of  the  disk  becomes 

ds  =z  s  versin  ^' 

For  Mercury  and  Venus,  &  may  be  obtained  more  conveniently  from  a  celestial  globe,  by  bringing  the 
planet's  geocentric  place  to  the  South  point  of  the  horizon,  and  measuring  the  altitude  or  depression  of  its 
heliocentric  place ;  an  elevation  indicating  a  defective  illumination  of  the  JJ'orth  limb ;  a  depression^  a  defective 
illumination  of  the  South  limb.  The  proximity  of  the  Moon  to  the  Earth  affords  for  that  body  a  more 
convenient  method  of  determining  t^,  by  the  substitution  of  geocentric  for  heliocentric  places. 

Making         tan  (J'  =  tan  <J,»  cos  a ; 

sin  (^  =:  sin(  <5,  —  d')  cos  6„^  sec  cJ', 
a  negative  value  of  which  indicates  a  defective  illumination  of  the  J^Torth  limb. 

4.  The  reduction  for  semi-diameter ^  when  only  one  limb  of  the  Sun,  Moon,  or  a  Planet  has  been  observed, 
obtained  from  the  expressions, 

log  s  =        2.9826782  —  log  d  for  the  Sun ; 

log  sin  s  =  9.4353665  -|-  log  sin  ir  ^ 

or    log  s  =        9.4353665  +  log  .r  +  log  ^  (for  n)  +  log  ^  (fors)*  [  ''''  *^  ^^^'^ ' 

and  from  the  Nautical  Almanac,  for  the  Planets,  in  the  very  few  cases,  in  which  it  has  been  required. 

Column  4  contains  the  Corrected  Readings j  obtained  by  applying  the  reductions  in  columns  2  and  3 
to  the  Mean  of  the  Circle  Readings  in  col.  12  of  the  left  hand  page. 

•Table  IX,  X,  Wash.  Obs.  1845,  App.  p.  74. 
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For  the  Sun,  Moon,  and  Planets,  when  both  limbs  have  been  observed,  the  mean  of  the  two  readings  is 
given,  so  that  the  quantities  in  this  column  are  the  corrected  readings  for  the  centers.  In  such  cases,  half 
the  differences  of  the  two  corrected  readings  constitute  the  observed  semi- diameters  in  the  margin  of  the 
left  hand  page. 

Column  5  contains  the  Zenith  Points^  derived  from  the  observed  Jfadir  Points^  given  in  the  last  columns 
of  this  page. 

Column  6  contains  the  Apparent  Declinations^  derived  from  the  observations.      Representing  by  C", 

the  Corrected  Reading  in  col.  4;    by    Z,  the  Zenith  Point  in  col.  5;    and  assuming  the  Latitude  of  the 

Observatory  to  be  38^53'  39''.25  North ;  the  Apparent  Declination^ 

o      ;     u 
(J  =         38  53  39.25  —  ( C  —  Z),  for  an  observation  direct^  above  the  pole, 

»       d  =  —  218  53  39.25  +  ( c"  —  Z),     "  «  direct,  below  the  pole, 

d  =  —  141     6  20.75  +  (  C'  —  Z),     "  "      ♦      by  reflection,  above  the  pole, 

<J  =       321     6  20.75  —  ( c"  —  Z),     "  "  by  reflection,  below  the  pole ; 

in  which  expressions  C"  faay  always  be  made  greater  than  Z,  by  adding  360°. 

The  Declinations  in  this  column  for  the  Sun,  Moon,  and  Planets  are  the  Declinations  of  the  centers  of 
those  objects.  Those  of  Polaris  are  the  mean  results  of  all  the  observations  at  the  same  culmination,  combined 
by  means  of  the  formulas  in  §  11,  page  xxvii. 

Column  7  contains  for  the  fixed  stars,  the  reductions  to  the  mean  equinox  and  ecliptic  at  the  commence- 
ment of  the  year  1850,  or  at  that  moment  of  time  when  the  Sun's  Mean  Longitude  will  be  281°.*  They  have 
been  computed  by  means  of  BessePs  formulas,  with  the  co-efficients  for  Aberration,  Nutation  and  Precession 
in  the  Introduction  to  the  Catalogue  of  the  British  Association. 

The  proper  motions  of  the  Nautical  Almanac  stars,  from  the  Catalogue  in  the  Almanac  for  1848,  and  of 
1164  B.  A.  C.  and  61^  Cygni  from  the  Catalogue  of  the  British  Association,  are  included  :  those  of  a»  Gemi- 
norum  and  4345  B.  A.  C.  have  been  assumed  the  same  as  for  their  companions. 

For  Polaris,  d  and  A  Ursae  Minoris,  y  Cephei,  and  a  Lyrae,  the  reductions  include  the  terms  depending  on 
2<£,  also  the  other  minor  terms,  given  in  the  formulas  in  Peter's  "  Constans  Nutationis." 

Column  8  contains  the  initials  of  the  names  of  the  Observers,  Lieut.  Page  and  Prof.  Coffin.  The  latter 
has  been  charged  with  the  duty  of  revising  the  observations.  In  computing  the  reductions  to  1850,  and  pre- 
paring the  work  with  this  instrument  for  the  press,  he  has  been  assisted  at  different  times  by  Passed  Mid. 
Shields,  Caldwell,  Ransom  and  Bissel. 

The  remaining  columns  contain  the  determinations  of  the  Nadir  Points,  according  to  the  method 
described  on  page  xi.  In  general,  each  reading  indicates  a  separate  and  distinct  determination,  involving 
a  new  coincidence  of  the  wire  with  its  reflected  image  and  a  new  reading  of  the  Circle.  The  day  and 
sidereal  hour  of  each  determination  are  also  given  together  with  the  Observer's  initial.      The  correction 

•  I85p,  January  1.  OA.  13m.  mean  time,  Washington. 
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given  at  the  end  of  each  determination  includes  the  correction  for  runSy  and  —  (VMSS  for  the  accidental  error 
of  graduation.  The  correction  given  for  180°(y  in  Table  A,  (page  xii),  viz. — (yM87,  has  been  derived  from 
the  discussion  of  a  more  extended  series  of  observations,  and  is  more  to  be  relied  on. 

The  margin  contains  the  readings  of  the  Stone,  Upper  and  Lower  Thermometers  at  each  determina- 
tion of  the  Nadir  Point ;  notes,  relating  to  particular  observations,  designated  by  the  reference  numbers ;  and 
also  to  the  determinations  of  the  Nadir  Point,  among  which  are  given  half  the  estimated  distances  of  vertical 
wire  IV  from  its  reflected  image,  under  the  designation  of  apparent  error  of  coUimation. 

MEAN  DECLINATIONS,  1850.0. 

Pages  372  to  377,  contain  the  Mean  Declinations  for  1850.0  of  the  several  stars,  as  determined  from  the 
observations  with  this  instrument.  They  have  been  obtained  by  applying  to  the  Apparent  Declinations  in 
col.  6  of  the  right  hand  page  of  the  printed  observations  (pp.  44  to  159),  the  Reductions  to  1850.0  in 
col.  7,  and  ^fO^'.OS,  as  a  further  correction  required  for  the  Nadir  Points  on  account  of  errors  of  graduation ; 
the  upper  sign  being  adapted  to  observations  direct  above  the  pole,  or  by  reflection  below  the  pole. 

The  brackets  indicate  the  observations  which,  in  general  for  reasons  stated  in  the  notes  to  the  printed 
observations,  are  regarded  as  deserving  rejection. 

The  weights,  AA,  assigned  to  the  several  observations  of  Polaris,  are  obtained  from  the  formulas  in  §§  9 
to  11  (page  xxvii). 

The  corrections  from  Tables  A  and  A'  (pages  xii  and  xiii),  which  have  been  applied  for  errors  of  division,  are 
also  ^ven. 

On  pages  428  to  441  are  given  for  each  star  the  mean  results  of  these  Declinations  and  the  probable  error  of 
each  determination.  These  probable  errors  do  not  include  the  probable  error  of  graduation,  viz  :  e^z=.  ±0".07, 
(page  XXV.) 

APPARENT  DECLINATIONS  AND  VERTICAL  SEMI-DIAMETERS  OP  THE  SUN,  MOON,  AND  PLANETS. 

Pages  408  to  413,  contain  the  Apparent  Declinations  of  the  centers  of  the  Sun  and  Planets,  transferred  (first 
applying  the  correction  — 0".05)  from  col.  6  of  the  right  hand  page  of  the  printed  observations,  (omitting 
those  regarded  as  deserving  rejection:)  also  the  Apparent  Declinations  of  the  center  of  the  Moon,  carried  but 
for  each  limb  separately,  when  both  have  been  observed.  These  are  accompanied  by  the  Washington  Mean 
Times  of  Observation^  computed  from  the  sidereal  times  to  which  the  observations  have  been  reduced  (col.  5, 
p.  xxviii,  and  §  6,  p.  xxxi ;) 

The  limb  observed^  when  only  one ; 

h.    Ri.     ■. 

The  seconds  of  Declination  interpolated  from  the  Nautical  Almanac,  with  the  Long.  5  8  14.64;  ex- 
cept those  for  Neptune,  which  have  been  taken  from  Mr.  S.  C.  Walker's  Ephemeris,  published  by  the  Smith- 
sonian Institution ; 

The  differences  of  the  computed  from  the  observed  Declinations,  or  "  C  —  0;" 

The  reductions  for  defective  illumination  which  have  been  applied  to  some  of  the  observations  of  the 
Moon. 
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Itieit^  are  also  given : 

IV  oh$trvtd  ptrtical  semi-diameters,  transferred  from  the  margin  of  the  left  hand  page  of  the  print 
ohjiervations ; 

The  Computed  semi-diameters y  for  the  Planets  taken  from  the  Nautical  Almanac ;  for  the  Sun  and  Mo 
computed  by  means  of  the  formulas,  (page  xxxiii;) 

The  difference  of  the  computed  from  the  observed  semi-diameters,  or  "  C  —  O." 

From  these  last  we  have  for  the  excess  of  the  measured  over  the  tabulated  semi-diameters ; 


Of  the  Sun,              2.11 

from  87  observations. 

1 

Moon,           4.09 

11 

Mercury,       0.80 

6 

^^^^''    1  aso 

13 
17 

Jan.  8  to  April  26.  ) 
July  12  to  Oct.  9.    ] 

Mars,           1.13 

6 

Jupiter,        0.98 

16 

Saturn,         0.87 

17 

In  observing  these  bodies,  it  is  easier  to  bring  the  edge  than  the  middle  of  the  wire  into  contact  with  tl 
limb.  A  part  of  this  excess  is  doubtless  due  to  this  mode  of  observing,  and  hence  a  deduction  of  0".8,  t] 
semi-diameter  of  a  wire,  may  be  allowed.  These  quantities  are  approximately  the  corrections  which  should  I 
applied  to  the  Declinations  of  the  several  objects,  which  have  been  obtained  from  observations  of  one  lin 
only;  with  the  sign —  for  observations  of  the  North,  and  the  sign  -{-  for  those  of  the  South,  limb» 
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The  Meridian  Circle  is  represented  in  Plates  Vll  and  VIII,  Vol.  I.     The  foundation  upon  which  it  rests 
is  of  masonry,  and  similar  to  those  of  the  West  Transit  and  Mural.     The  piers  are  of  granite.      At  each  end 
of  the  axis,  and  outside  of  each  pier,  is  a  circle  30  in.  in  diameter;  of  which  one,  the  Western  during  the  year 
1846,  is  graduated  only  to  fifteen  minutes,  and  subdivided  by  a  vernier  to  single  minutes.     This  is  the  finding 
circle.     To  it  is  attached  the  clamp,  the  binding  screw  of  which  passes  through  the  pier ;  the  tangent  screw, 
for  slow  motion  in  declination,  acting  on  the  clamp  carries  with  it  the  circle  and  telescope.     This  circle  maybe  ro- 
tated upon  the  axis,  and  is  adjusted  so  that  the  zero  of  graduations  corresponds  to  the  zenith.     The  reading  for 
the  Equator  is,  when  the  finding  circle  is  West,  321°  6' ;  when  East,  38°  54'.     The  second  circle  is  graduated  to 
three  minutes,  and  subdivided  by  four  microscopes,  lettered  A,  B,  C,  D,  which  read  to  single  seconds,  and,  by 
estimation,  to  tenths  of  seconds.     This  circle  is  left  entirely  free  from  clamps,  &c.,  and  is  never  touched  by  the 
observer  at  any  time.     The  microscopes  are  held  by  four  bearers  resting  on  the  circumference  of  a  smaller  cir- 
cle, which  is  supported  by  a  prolongation  of  the  axis  of  the  instrument,  but  prevented  from  turning  with  it  by 
means  of  a  small  bar  proceeding  downwards  from  the  centre ;  this  bar  being  confined  between  the  two  screws 
which,  when  the  Telescope  is  reversed,  give  the  slow  motion  to  the  instrument.     A  spirit-level  attached  to  the 
bar  and  small  circle,  and  called  the  alidade-level,  is  intended  to  detect  any  rotation  of  the  microscope  system 
about  the  common  centre.     This  level,  however,  cannot  be  reversed,  and  experience  has  shown  that  its  indica- 
tions could  not  be  trusted — as  the  presence  of  the  observer's  person,  while  reading  the  microscopes,  affected  it 
sensibly.     And  whenever  a  current  of  air  passed  through  the  room  it  caused  such  changes  of  position  in  the 
bubble  as  to  render  unsafe  any  inference  of  change  in  the  instrument ;  and  the  readings  have  been  therefore  en- 
tirely disregarded.     One  division  of  this  level  is  equal  to  2".78.     A  similar  level  is  attached  to  the  other  ex- 
tremity of  the  axis  near  the  finding  circle,  but  no  use  has  been  made  of  it. 

From  the  top  of  each  pier  rises  a  small  brass  pillar  to  the  height  of  21.5  inches,  through  which  passes  a 
steel  lever  15.5  inches  long,  parallel  with  the  horizontal  axis,  and  intended  to  remove  by  a  counterpoise,  the 
additional  weight  of  the  alidade  circle  and  microscopes  from  the  axis  of  the  instrument.  From  the  side  of  one 
of  these  pillars  also  projects  a  small  hook  which  serves  to  support  the  striding  level  when  in  position.  The 
pillars  fit  in  sockets  at  their  base,  instead  of  being  permanent,  as  it  is  necessary  to  remove  them  before  revers- 
ing the  instrument.  The  main  counterpoises,  bearing  on  the  axis,  are  applied  through  frictidh  rollers  and  by 
means  of  short  horizontal  levers  at  points  immediately  adjoining  and  within  the  termination  of  the  steel  pivots. 

The  Telescope  tube  is  56  inches  in  length;  being  composed  of  the  central  cube  and  two  brass  cones,  each 
24  inches  long  and  7.2  in.  diameter  at  the  cube,  and  3.8  in.  at  the  end.  The  broad  rings  containing  the  ob- 
ject-glass and  eye-tube,  fit  accurately  the  extremities  of  the  main  tube,  surface  to  surface,  and  are  convertible; 

10 
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the  change  from  object'eod  to  eye-eod  beio^  rerj  euOr  e£reted,  ao4  the  simplest  means  thus  afibrded  for  elimi- 
nating the  e^ct  of  flexure.  The  obgect-glass  h;is  -Lo  inches  of  clear  apertare,  aad  58L2  inches  focal  length. 
The  optical  performance  of  the  Telescope  is  most  excellent,  enabling  the  obserrer  to  emplor  die  highest  mag- 
nifying power  with  advantage  in  the  ordinary  state  of  the  atmoqriiere.  The  lower  powers  hare  geaeraDy  been 
used  only  for  observations  of  the  sun  and  of  faint  stars,  which  would  bear  bat  feeble  iOiimination. 

The  diaphragm  of  the  eye-piece  originally  contained  seven  fixed  and  one  m3vable  verdcal,  and  two  close 
horizontal  wires.  To  adapt  it  for  the  purpose  of  cataloguing,  in  April,  1846,  four  new  transit  wires  were  in- 
troduced, two  on  each  side  of  the  seven,  and  separated  fi-om  diem  by  a  larger  interval  than  those  in  the  system. 
The  micrometer-plate  also  was  turned  90^,  and  a  set  of  seven  wires  inserted  in  it  at  given  intervals  convenient 
for  distinguishing  the  wires  during  rapid  observation.  A  contrivance  was  added  which  gives  the  eye-piece  ^ 
vertical  as  well  as  horizontal  motion,  enabling  it  to  command  the  whole  fidd  of  view  afibrded  by  the  object- 
glass.     These  arrangements  were  similar  to  those  described  in  Vol.  I,  for  the  West  Transit  and  Mural. 

The  illumination  of  the  field  of  view  is  effected  by  means  of  a  small  lamp  attached  to  a  bent  arm  which 
enters  the  piers  immediately  below  the  finding  circle,  and  the  light  is  conveniently  modified  by  a  small  piece  of 
red  glass  fitted  to  the  open  end  of  the  axis. 

The  reversing  apparatus,  as  may  be  seen  from  Plate  VIII,  Vol.  I,  was  attached  to  the  piers  by  two  cross 
pieces  which  supported  and  steadied  the  screw.  A  slight  experience,  in  1845,  was  sufficioit  to  show  that  this 
mode  of  reversing  was  too  prejudicial  to  the  permanence  of  adjustment  to  be  continued  with  safety,  and  there 
being  no  other  means  at  hand  of  effecting  the  reversal,  the  instrument  was  suffered  to  remain  in  one  position 
during  the  year  1846.  A  new  arrangement  has  been  since  adopted,  which,  it  is  hoped,  will  prove  more 
successful. 

The  value  of  one  division  of  the  tube  of  the  striding  level,  as  determined  by  means  of  the  Mural  Circle,  is 
1".681  =  0'.1121.  To  obtain,  therefore,  the  correction,  expressed  in  time,  for  the  inclination  of  the  axis  to 
the  horizon,  it  is  necessary,  after  taking  n  readings  of  each  end  of  the  bubble  in  both  positions  of  the  level,  and 


taking  the  sums  of  the  east  and  west  readings  separately,  to  multiply  the  IW— IE  by 


0..1121 


Most  commonly 


n  =  3,  and  in  this  case  the  multiplier  is  .'00934.      The  result  is  to  be  introduced  with  the  proper  sign  into  the 
formula  for  obtaining  the  corrections  of  the  instrument. 

The  following  level-readings  were  taken  in  1845  by  Lieut.  Maury,  for  the  purpose  of  determining  the 
inequality  of  the  pivots : 


ALIDADE  EAST. 

ALIDADE  WEST. 

Date. 

l^Yi^pfifi  nf 

Zen.  Dist. 

E.  end  high. 

Zen.   DiaU 

E.  end  high. 

Alidade  pivot. 

div. 

div. 

div. 

Dec.     3 

36°  N. 

2.39 

36°  S. 

1.35 

0.52 

50 

2.43 

50 

1.34 

.54 

130 

2.50 

130 

1.37 

.56 

141 

2.45 

141 

1.35 

.55 

141  S. 

1.42 

141  N. 

1.22 

.10 
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ALIDADE  EAST. 

ALIDADE  WEST. 

Date. 

Excess  of 
Alidade  pivot. 

Zen.  Dist. 

E.  end  high. 

Zen.  Diat. 

E.  end  high. 

div. 

dio. 

dio. 

Dec.     3 

ISO**  s. 

1.44 

130°  N. 

1.09 

0.18 

60 

1.38 

60 

1.22 

.08 

36 

1.41 

36 

1.14 

.14 

Dec.     9 

36  N. 

1.64 

36   S. 

1.53 

.06 

54 

1.62 

54 

1.58 

.02 

126 

2.46 

126 

1.65 

.40 

144 

2.59 

144 

1.65 

.47 

144  S. 

2.25 

144  N. 

1.81 

.22 

126 

2.28 

126 

1.58 

.35 

54 

2.26 

64 

2.14 

.06 

36 

2.28 

.36 

1.84 

.22 

div.  f. 

The  mean  of  these  determinations  gives  for  the  excess  of  the  alidade  pivot  0.28  =.031.     Separating 

div,  f. 

the  values  for  zenith  distances  less  than  90^  from  the  others,  we  have  for  the  former  0.20  =.023,  and  for 

div,  8, 

the  latter  0.35  =.040.     This  indicates  a  defect  of  figure  of  one  or  both  the  pivots.      The  correction  for  ine- 

div,  9, 

quality  to  be  applied  to  the  constant  of  inclination  determined  by  the  spirit-level,  is  ±0.14=  ±.015:  the 
upper  sign  obtaining  when  the  Alidade  is  East. 

To  determine  the  error  of  figure  of  the  pivots,  the  foUowmg  readings  of  the  striding  level  were  taken  by 
Prof.  Hubbard. 


CIRCLE. 

2W-SE. 

Diff.   from 
Mean, 

Mean  Errors. 

1847. 

Jan.  26. 

Feb.  8. 

o 

140 

135 

130 

125 

120 

115 

110 

105 

100 

95 

90 

85 

80 

75 

70 

65 

60 

div. 
—  56.1 
67.0 
54.0 
66.7 
66.5 
68.0 
65.8 
65.9 
54.4 
59.6 
62.3 
60.3 
62.7 
60.3 
63.9 
59.1 
69.1 

div. 
—  36.8 
39.3 
36.9 
38.6 
37.7 
36.6 
36.0 
38.2 
38.7 
39.9 
36.0 
38.1 
39.9 
39.9 
38.7 
36.3 
36.6 

div.          div. 
+  2.0           0.2 

1.0  2.3 

4.1  '         0.3 
1.4           2.0 
1.6     —  1.1 
0.1           0.0 
2.3     -f  0.6 

2.2  —  1.6 
+  3.7           2.1 
—  1.5     —  3.3 

4.2     +  0.6 
2.2     —  1.6 
4.6           3.3 
2.2          3.3 
5.8     —  2.1 
1.0     -f  0.3 
1.0          0.0 

div. 
-f  0.90 

—  0.66 
+  1.90 

—  0.30 
+  0.25 

0.05 

1.45 

0.30 

+  0.80 

—  2.40 
1.80 
1.85 
3.95 
2.75 
3.95 
0.35 

—  0.50 
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1847 


55 

50 
45 
40 

320 

315 

310 

305 

300 

295 

290 

285 

280 

275 

270 

265 

260 

255 

250 

245 

240 

235 

230 

225 

220 


2W-2E. 


Jan.  26. 


div. 

■  58.1 
58.2 
54.9 
58.6 

56.0 

55.5 

54.9 

52.5 

56.1 

52.8 

55.5 

55.8 

60.6 

56.9 

55.6 

59.8 

58.5 

59.7 

60.9 

61.4 

61.2 

62.1 

61.5 

61.5 

60.5 


Feb.  8. 


div. 

■  36.9 
37.5 
36.0 
36.1 

32.1 

35.4 

35.4 

33.8 

35.1 

35.2 

34.8 

32.7 

35.4 

35.4 

35.7 

33.6 

35.4 

37.2 

35.4 

37.8 

37.5 

37.8 

37.2 

38.7 

38.3 


Diff.    from 
Mean. 


div. 

div. 

0.0 

0.3 

0.1 

0.9 

-}-  3.2 

+  0.6 

—  0.5 

4-  0.5 

+ 


+ 


2.1 

2.6 

3.2 

5.6 

2.0 

5.3 

2.6 

2.3 

2.5 

1.2 

2.5 

1.7 

0.4 

1.6 

2.8 

3.3 

3.1 

4.0 

3.4 

3.4 

2.4 


+ 


+ 
+ 


4.5 
1.2 
1.2 
2.8 
1.5 
1.4 
1.6 
3.9 
1.2 
1.2 
0.9 
3.0 
1.2 
0.6 
1.2 
1.2 
0.9 
1.2 
0.6 
2.1 
1.7 


Mean  Errors. 


div. 

—  0.15 

—  0.50 
-h  1.90 

0.00 

+  3.30 
1.90 
2.20 
4.20 
1.75 
3.35 
2.10 

+  3.10 

—  0.65 
+  1.20 

1.70 

0.65 

+  0.40 

—  1.10 
0.80 
2.25 
2.00 
2.60 
2.00 
2.75 

—  2.05 


The  2W  and  IE  ia  the  heading  of  the  second  and  third  columns  of  the  above  table,  indicate  the  sums  of  6 
readings  of  the  levels,  three  in  each  position  :  the  quantities  exhibited  in  these  columns  are  therefore  12 
times  the  error  of  level  expressed  in  divisions  of  the  level  tube,  and  the  quantities  in  the  sixth  column  show 
12  times  the  error  of  form  of  the  pivots  as  deduced  from  the  two  sets  of  observations,  also  expressed  in  divi- 
sions of  the  level  tube.  The  progression  of  ^gns  indicates  tolerably  well  the  existence  of  such  an  error,  but 
its  amount  is  small  and  uncertain,  and  a  slight  calculation  shows  that  its  effect  upon  an  obser\ed  transit  is  en- 
tirely inappreciable.  It  may  be  remarked  moreover,  that  a  possible  elliptical  figure  of  the  pivots  would  escape 
detection  in  readings  of  this  kind.  The  most  direct  method  of  determining  this  error,  or  more  properly  its 
effect  upon  observations  of  Right  Ascension,  would  be  to  compare  together  the  instrumental  deviations  furnish- 
ed by  different  circumpolar  stars.  This  has  not  yet  been  done  to  the  necessary  extent,  but  more  perfect 
modes  of  observing  will  soon  furnish,  it  is  hoped,  an  accurate  knowledge  of  the  error  in  question.  The  evi- 
dence furnished  by  the  circle  readings  will  be  considered  below. 

The  subdivision  of  the  graduated  circle  is  effected,  as  has  been  already  stated,  by  means  of  four  micro- 
scopes.    In  the  focus  of  the  eye-piece  of  each  microscope,  are  two  parallel  wires,  about  10"  apart,  which, 
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when  the  circle  is  to  be  read,  are  placed  so  as  to  include  between  them  the  broad  division-marks  of  the  limb; 
a  mode  of  reading  inferior  in  accuracy  to  that  with  cross-wires  as  in  Troughton's  microscopes.  To  determine 
any  appreciable  error  of  the  screws  or  micrometer-head,  the  latter  being  placed  nearly  at  zero,  a  division  mark 
of  the  circle  was-  brought  exactly  under  one  of  these  wires  :  the  reading  of  the  head  being  noted,  the  screw 
was  turned  until  the  other  wire  bisected  the  mark,  and  the  reading  noted  again.  Then  by  moving  the  circle 
or  alidade,  the  mark  was  again  brought  under  the  first  wire,  and  the  operation  repeated  through  a  whole 
revolution  of  the  screw,  and  again  through  the  same  revolution  in  the  opposite  direction.  This  was  done 
with  each  microscope,  and  the  results  are  as  follows,  each  reading  being  the  mean  of  three  observations: 


MEASURED  INTERVALS. 

DIFFERENCES  FROM  MEAN. 

A. 

B. 

C. 

D. 

A. 

B. 

C. 

D. 

//                // 

II 

n 

II 

II 

. 

II 

// 

(/ 

// 

0    to    10 

10.2 

10.7 

9.2 

10.7 

*— 

.52 

+     .28 

—    .38 

.13 

10     "    20 

10.9 

10.2 

8.6 

10.7 

+ 

.18 

.22 

.98 

.13 

20     "    30 

10.3 

10.5 

9.2 

10.4 

.42 

+     .08 

.38 

.43 

30     «    40 

10.8 

10.3 

9.2 

10.9 

— 

.08 

.12 

—     .38 

- 

h     .07 

40     «    50 

11.0 

10.4 

10.2 

11.4 

. 

.28 

.02 

1-     .62 

- 

h     .57 

1     50     «    60 

10.6 

10.4 

10.8 

10.8 

.12 

—     .02 

1-  1.22 

—    .03 

60     "    50 

10.8 

11.1 

10.0 

10.9 

+ 

.08 

+     .68 

\-     .42 

+     .07 

50    "    40 

10.8 

11.0 

9.9 

11.4 

•.08 

.58 

h     .32 

.57 

40     «    30 

11.0 

10.6 

9.2 

11.1 

.28 

+     .18 

.38 

+     .27 

30     "    20 

11.0 

9.6 

9.2 

10.4 

.28 

.82 

.38 

.43 

20     "    10 

10.8 

10.1 

9.3 

10.4 

+ 

.08 

.32 

.28 

.43 

10     "      0 

10.4 

10.2 

10.2 

10.9 

.32 

.22 

+     .62 

+     .07 

To  test  the  equality  of  each  screw,  in  different  parts  of  its  length,  Professor  Major  measured  the  interval 
between  two  consecutive  divisions  of  the  limb,  commencing  with  the  micrometer  head  at  zero,  and  advancing 
it  by  lO''  at  each  successive  measurement.  The  following  table  shows  the  excess  over  3'  of  the  intervals  thus 
measured : 


1 

DIFFERENCES  FROM  MEAN. 

A. 

E 

1. 

c. 

D. 

A. 

B. 

C. 

■"■   J 

O         /       II 

II 

II 

// 

II 

// 

// 

II 

II 

179  57    0 

2.8 

0.2 

+  1-1 

2.9 

.08 

.85 

.29 

.67 

10 

2.5 

- 

0.8 

1.8 

,    2.3 

+     .22 

+     .15 

+     -41 

.07 

20 

2.8 

- 

0.6 

1.7 

2.2 

—    .08 

.05 

.31 

+ 

.03 

30 

2.4 

0.0 

2.0 

2.4 

-f     .32 

.65 

.61 

.17 

40 

2.1 

0.1 

2.1 

2.3 

.62 

.75 

+     -71 

.07 

50 

2.6 

+ 

0.4 

0.9 

2.2 

.12 

.25 

—     .49 

+ 

.03 

58    0 

2.5 

0.6 

1.2 

2.5 

+     .22 

—    .05 

.19 

^___ 

.27 

10 

2.9 

0.7 

0.7 

2.6 

.18 

+     .05 

—    .69 

.37 

20 

2.8 

0.2 

1.5 

2.2 

.08 

.45 

- 

h     11 

- 

.03 

30 

2.2 

+ 

1.0 

+     1.5 

—    2.2 

+     .52 

-1-     .35 

— 

h     11 

" 

.03 

' 

11 
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DIFFERENCES  PROM  MEAN. 

A. 

B. 

C. 

D. 

A. 

B. 

C. 

D. 

0      ;     II 

II 

II 

II 

n 

II 

II 

II 

" 

179  58  40 

—    2.8 

+ 

1.3 

+ 

1.8 

—    2.0 

— 

.08 

+     .65 

+     -41 

+     .23  1 

50 

2.2 

0.7 

1.5 

2.2 

+ 

.52 

.05 

.11 

.03 

59    0 

2.8 

1.5 

1.7 

1.5 

.08 

.85 

+     .31 

.73 

10 

2.8 

0.7 

0.2 

1.8 

.08 

.05 

1.19 

.43 

20 

3.0 

0.9 

1.2 

2.0 

.28 

.25 

.19 

.23 

30 

2.7 

1.3 

1.0 

1.8 

+ 

.02 

+     .65 

.39 

J 

•      .43 

40 

3.0 

0.6 

1.3 

2.1 

.28 

.15 

.09 

+     .13  1 

50 

3.2 

0.5 

1.4 

2.5 

.48 

—    .15 

h     .01 

-    .27 

180    0    0 

3.5 

+ 

1.0 

+ 

1.8 

2.6 

.78 

+     .35 

h    -41 

— 

-     .37 

Another  set  < 

)f  observati< 

3ns  similarly  treated  gave : 

DIFPERENCRS  PROM  MEAN. 

A. 

B. 

C. 

D. 

A. 

B. 

C. 

o.     1 

O       /       // 

II 

II 

II 

// 

II 

// 

II 

// 

179  57    0 

1.3 

+ 

0.2 

+ 

0.5 

—     1.1 

.27 

+     .35 

—    .09 

- 

h     .13 

11 

1.4 

0.1 

• 

1.2 

0.9 

— ^ 

.37 

.26 

+     .61 

H 

h     .33 

22 

1.0 

+ 

0.1 

1.1 

1.6 

+ 

.03 

.25 

.51 

-    .37 

33 

1.1 

0.1 

0.6 

1.3 

.07 

.05 

.01 

.07 

44 

1.1 

0.1 

0.8 

1.3 

.07' 

+     .05 

+     .21 

.07 

55 

1.2 

0.4 

0.1 

1.5 

.17 

—    .25 

.49 

.27 

58    6 

1.1 

0.5 

0.6 

1.8 

.07 

.35 

.09 

— 

-    .47 

17 

0.9 

0.3 

0.6 

1.1 

+ 

.13 

.15 

-}-     .01 

+    .13  1 

28 

0.7 

0.3 

0.6 

1.0 

.43 

.15 

.01 

.23 

39 

1.0 

0.1 

1.0 

1.0 

.03 

+     .05 

+     -41 

.23 

50 

0.9 

0.3 

0.3 

1.0 

.13 

—     .15 

.29 

.23 

59     1 

1.0 

0.3 

0.2 

1.0 

.03 

.15 

.39 

+     .23  1 

12 

0.9 

0.1 

0.2 

1.6 

.13 

+     .05 

.39 

-    .37 

23 

0.9 

+ 

0.1 

0.4 

1.4 

.13 

.25 

.19 

.17 

34 

1.0 

0.1 

0.6 

1.3 

.03 

+     .05 

+     .01 

— 

-    .07 

45 

0.9 

0.2 

0.7 

1.0 

+ 

.13 

.05 

.11 

- 

h     .23 

179  59  56 

—     1.1 

— ~- 

0.2 

+ 

0.6 

—     1.0 

.07 

.05 

+     .01 

^^^ 

h     .23 

The  evidence  of  a  law  of  error  is  too  unsatisfactory  to  be  made  available,  and  though  the  existence  of  such 
a  law  is  by  no  means  improbable,  its  detection  is  presumed  to  be  beyond  the  power  of  the  microscopes.  As- 
suming all  the  readings  to  have  equal  weight,  the  probable  error  of  a  single  measured  interval  is  =  i  0."22, 
and  the  probable  error  of  a  single  reading  =z  ±  0."32. 

The  discrepancies  in  the  observed  runs  excited  attention  immediately  upon  commencing  to  use  the  in- 
strument in  1845,  and  were  found  to  arise  chiefly  from  accidental  errors  of  division.  These  were  seen  to  be 
so  great  as  almost  to  preclude  the  hope  of  obtaining  a  satisfactory  determination  of  any  law  of  error,  either  of 
runs  or  of  division.     An  attempt  was  made  however,  by  a  comparison  of  readings  taken  at  intervals  of  5°,  to 
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ascertain  if  such  laws  existed,  and  to  determine,  if  possible,  the  constants.  Independently  of  accidental  errors 
of  division,  and  of  reading  off,  the  error  of  runs  is  variable  through  a  change  of  distance  of  the  microscope  from 
the  circle,  caused  either  by  a  want  of  perpendicularity  of  the  circle  to  the  axis,  or  by  a  deviation  from  the  axis 
of  the  prolongation  which  supports  the  alidade.  The  former  will  produce  no  change  in  the  alidade  level ;  the 
latter  will  cause  a  motion  of  the  bubble,  and  the  expression  of  this  motion  will  have  the  form  a  sin  (w-f-J?) 
The  amount  of  motion  will,  however,  be  insignificant  when  compared  with  the  change  produced  in  the  runs. 

The  following  readings  were  taken  in  1847.     Each  determination  is  a  mean  of  two,  as  the  space  on  each 
side  of  the  division  mark  was  measured. 


I. 

JAN.  2,  ] 

1847 

t 

OBSERVED  RUNS. 

DIFFERENCES  FROM  THE  MEAN. 

A. 

B. 

C. 

D. 

A. 

B. 

C. 

D. 

o 

II 

II 

// 

// 

II 

II 

II 

II 

0 

0.15 

+  0.20 

+  1.45 

- 

h  0.35 

+   1.28 

+     .46 

+ 

.36 

\-     .33 

10 

1.25 

0.10 

1.00 

^ 

-  0.30 

.18 

.36 

.09 

-     .28 

20 

1.30 

0.46 

0.75 

0.65 

.13 

.71 

.34 

.67 

30 

0.80 

0.80 

0.56 

0.26 

+      .63 

1.06 

.64 

.27 

40 

2.00 

+  0.55 

+  0.85 

+  0.10 

— 

-    .67 

.81 

.24 

+     .08 

50 

0.70 

0.10 

0.70 

1.26 

-1-     .73 

.16 

1.79 

1.27 

60 

1.50 

0.10 

+  0.70 

0.10 

— 

-     .07 

.16 

.39 

.12 

70 

1.00 

+  0.45 

0.15 

0.95 

+     .43 
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IV.    MARCH  3,  1847. 


OBSERVED  RUNS. 

DIPPERENOF-S  PROM  THE  MEAN. 
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To  determine  the  law  of  the  errolrs  under  a  single  microscope,  we  may  proceed  in  the  following  manner. 
It  is  evident  that  the  division  under  microscope  A,  at  the  zenith  distance  2,  is  under  B,  C,  and  D,  at  z  -f-  90°, 
2  4"  180°  and  z  +  270°,  respectively.  Taking,  therefore,  the  difference  from  the  mean  of  A,  B,  C,  D,  at 
z.  2  4"  ^0°,  z  4-  180°  and  z  +  270°,  respectively,  we  have  four  determinations  of  the  same  quantity:  the 
mean  of  these  determinations  in  each  of  the  above  series  gives : 
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+  .50 

.49 

310 

.51 

.76 

.63 

315 

.26 

—  .06 

.10 

320 

.17 

.66 

.41 

325 

.19 

+  .46 

.32 

330 

.12 

.45 

.28 

335 

.23 

.26 

.24 
.36 

340 

.87 

.76 

.81 

345 

.51 

.22 

350 

+ 

.29 

+ 

.55 

+  .42 

355 

+ 

.90 

-1-  .89 

-f-  .90 

The  expression  of  the  variation  of  runs  under  a  single  microscope  has  the  general  form  : 

a.  Bin  (i+A)  +6.  sin  (2z+B)  +  c,  sin  (Sz+C)  +  &c. 

The  observations  given  above,  therefore,  furnish  seventy-two  equations  of  the  form 

0  =:  —  A  R  +  sin  s.  fl.  cos  A  +  cos  z.  a.  sin  A  -|-  sin  2  z.  fr  cos  B  +  cos  2  2.  6  sin  B  +  &c., 

in  which  the  quantities  AR  and  the  co-efficients,  sin  z  cos  z.  sin  2z,  &c.,  are  known,  and  the  quantities  a. 
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COS  A,  a  sin  A,  &.  cos  B,  &c.,  are  to  be  determined  by  the  method  of  least  squares.     The  solution  of  the  equa- 
tions gives  for  the  numerical  expression  of  the  correction  of  observed  runs 

rf  A  R  =  0.603  sin  (x  +  270  6.3)  +  o'.273  sin  (2x+35o  40.9)  +  0.267  sin  (3  x  +  161  46.3)  +  0.251  sin  (4r+2?4  14.1)  +  Ac 

Applying  these  corrections  to  the  AR  given  above,  we  have  the  sum  of  the  squares  of  the  remaining 
errors  =  1 1".657 ;  if  the  first  term  only  be  applied,  the  sum  of  the  squares  is  =  19".  165 ;  and  if  the  conection 
be  wholly  neglected,  it  is  =  32".  166.  Remembering  that  each  A  R  given  above  is  the  mean  of  four  determina- 
tions, we  have  the  probable  error  of  a  single  observed  AR  =  ±  0".547  ;  and  comparing  this  with  the  probable 
error  of  a  single  determination  of  runs  as  before  given,  we  obtain  the  probable  error  of  a  single  division 
=  zk  0".699,  which  is  certainly  not  too  large. 

Under  the  mean  of  four  microscopes,  all  the  terms  of  the  general  form  of  correction  of  runs  vanish  ex* 
cepting  those  depending  on  n  4  s.  Another  and  independent  solution  of  equations  similar  to  the  above  was 
made,  and  the  correction  for  the  mean  of  runs  under  the  four  microscopes  found  to  be 

d  AR  =  o'.258  sin  (4u+21^  45.0)  +0.060  sin  (8  u  +160  l6  7)+  &c. 

These  terms  may  be  sufficiently  explained  by  the  evident  traces  of  a  blow  which  the  circle  has  received, 
probably  in  transportation.  The  mark  of  the  blow  iS  under  that  part  of  the  circle  which  corresponds, under 
microscope  A,  to  2  z=  43^± 

At  the  same  time  that  the  observations  of  runs  quoted  above,  were  made,  several  sets  of  circle  readings 
were  taken  for  the  purpose  of  determining  the  relation  of  the  readings  of  a  single  microscope  to  the  mean  of  the 
four.  These  readings  were  referred  to  the  mean  of  there  consecutive  divisions  by  applying  to  the  reading  of  the 
middle  division,  a  correction  deduced  from  the  errors  of  runs  given  above.  The  readings  themselves  and  the 
corrections  to  be  applied  are  as  follows : 


1 

1 

I.  JANUARY  2,  1847.                           j 

1 

CORR.  OP 

11.  JANUARY  18,  1847. 

A. 

B. 

C. 

D. 

A. 

B+90O 

1 

1 

1 

A. 

B. 

C. 

D. 

< 

C+180 
D+270 

1 

o 

t 

II 

II 

II 

// 

II 

II 

II 

II 

0 

1       62.3 

60.8 

56.0 

60.2 

+  1.2 

62.9 

66.1 

65.8 

61.4 

10 

65.3 

57.0 

56.5 

60.4 

0.4 

64.8 

62.1 

64.6 

62.1 

20 

'       65.5 

58.2 

59.0 

60.8 

+  0.5 

62.4 

59.9 

63.4 

60.2 

30 

'       66.6 

56.9 

63.4 

59.8 

0.5 

65.8 

62.0 

63.1 

62.6 

40 

1        67.2 

56.8 

62.8 

60.4 

0.3 

62.0 

56.5 

57.2 

58.9 

50 

67.6 

56.0 

56.0 

61.6 

0.4 

67.5 

61.5 

65.0 

64.1 

60 

68.7 

59.5 

58.2 

60.5 

—  0.1 

61.2 

56.9 

60.1 

57.1 

70 

68.8 

61.3 

57.7 

61.4 

m 

■f  0.4 

65.6 

63.0 

64.2 

61.4 

80 

66,9 

60.9 

59.0 

61.3 

■ 

4-  0.6 

60.8 

58.9 

61.8 

58.0 

90 

69.0 

60.0 

59.0 

60.3 

0.0 

64.5 

60.0 

63.6 

57.1 

100 

67.9 

60.7 

54.5 

62.0 

1.2 

64.6 

65.0 

61.7 

60.0 

110 

66.4 

61.1 

55.0 

60.9 

0.4 

64.9 

65.0 

62.0 

61.8 

120 

67.1 

65.1 

57.9 

61.0 

0.5 

69.0 

72.8 

68.0 

65.9 

130 

68.6 

67.6 

59.0 

61.0 

0.0 

64.3 

68.2 

64.2 

60.2 

140 

67.1 

66.4 

68.5 

62.2 

0.6 

64.0 

68.8 

64.0 

61.8 

150 

„       64.7 

64.2 

58.1 

61.2 

0.5 

62.9 

68.7 

66.2 

63.0 

160 

65.3 

64.8 

59.8 

60.8 

+  0.4 

67.1 

72.4 

70.5 

66.1 
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I.  JANUARY  2,  1847. 


A. 


B. 


170 

180 
190 
200 
210 
220 
230 
240 
250  = 
260  ; 
270  i 
280  ' 
290  i 
300  ! 
310  , 
320 
330  j 
340 
350  I 


n 

64.5 
65.8 
70.2 
72.1 
67.1 
66.2 
68.8 
69.4 
68.5 
67.9 
66.3 
61.5 
63.0 
61.0 
61.1 
61.4 
61.2 
64.3 
65.3 


62.2 
65.9 
69.3 
68.4 
63.9 
64.0 
63.7 
61.6 
62.8 
61.9 
60.8 
60.7 
64.0 
59.2 
59.4 
62.3 
63.3 
61.3 
63.7 


c. 


D. 


58.0 
58.1 
64.8 
63.5 
61.0 
61.2 
61.8 
60.0 
60.5 
59.1 
61.0 
60.5 
61.1 
58.9 
69.5 
60.0 
57.2 
59.8 
60.9 


II 

5 

62.0 

15 

61.1 

25 

70.0 

35 

66.0 

45 

66.7 

55 

64.7 

65 

62.8 

75 

64.0 

85 

64.6 

95 

64.5 

105 

62.0 

115 

66.8 

125 

67.5 

135 

69.0 

145 

67.4 

155 

64.5 

165 

66.0 

175 

63.0 

185 

65.5 

195 

63.1 

205 

67.1 

215 

'       67.2 

225 

62.9 

235 

61.8 

245 

67.0 

I 

255 

63.4 

265 

64.5 

275 

59.5 

285 

63.4 

295 

63.0 

III.  JANUARY  25,  1847. 


61.2 
60.5 
65.1 
60.7 
61.8 
60.8 
59.5 
59.9 
62.9 
62.9 
63.7 
71.8 
72.1 
74.0 
72.7 
70.3 
71.8 
68.6 
71.4 
67.4 
70.6 
69.9 
65.4 
62.6 
65.6 
61.5 
64.0 
61.8 
67.0 
68.4 


II 

60.3 
60.8 
61.0 
61.0 
58.9 
59.2 
59.4 
60.2 
61.3 
60.9 
59.2 
60.7 
61.5 
59.5 
60.9 
61.1 
59.9 
62.7 
61.0 


63.5 

57.1 

60.3 

54.3 

66.2 

.  60.5 

64.0 

58.1 

63.7 

59.0 

61.5 

57.8 

62.2 

53.8 

63.8 

55.3 

63.9 

55.3 

61.2 

55.1 

63.1 

54.3 

66.2 

59.0 

67.1 

62.1 

69.8 

61.6 

70.0 

62.0 

67.4 

61.1 

68.0 

61.5 

67.6 

57.2 

69.3 

57.1 

67.1 

55,9 

71.5 

58.3 

69.8 

56.4 

66.6 

54.2 

63.9 

53.4 

67.1 

57.8 

64.5 

53.8 

68.0 

58.2 

65.7 

54.8 

68.3 

69.5 

69.8 

63.0 

CORR.  OF 

A. 

B-h90O 

C-hl80 
D-l-270  J 


>  I 


+ 


+ 


0.2 
0.5 
0.0 
1.0 
0.6 
0.0 
0.0 
0.1 
1.1 
0.7 
0.2 
0.1 
0.6 
0.3 
04 
0.4 
0.4 
0.6 
0.1 


II.  JANUARY  18,  1847. 


A. 


B. 


+ 


+ 


+ 


+ 


+ 


+ 


0.1 
0.1 
1.2 
0.2 
0.1 
0.2 
0.4 
0.5 
1.2 
0.0 
0.4 
0.1 
0.8 
0.3 
0.6 
0.3 
0.1 
0.2 
0.1 
0.5 
0.0 
0.8 
0.9 
1.2 
0.0 
0.2 
0.2 
0.8 
0.3 
0.2 


II 

64.4 
61.4 
65.3 
64.1 
61.1 
66.3 
63.5 
63.2 
61.5 
64.2 
62.2 
66.2 
62.9 
61.1 
65.3 
62.2 
65.9 
63.4 
65.3 


II 

67.9 
66.7 
69.2 
65.0 
62.4 
70.2 
64.5 
60.3 
61,0 
62.0 
62.0 
71.3 
69.6 
64.5 
70.0 
69.5 
72.4 
67.0 
69.2 


C. 


n 

67.0 
62.0 
66.8 
64.0 
64.5 
70.0 
66.0 
63.2 
63.0 
63.5 
65.4 
73.7 
70.0 
67.3 
72.6 
70.0 
70.5 
67.0 
68.5 


IV.  MARCH  3,  1847. 


61.5 

62.6 
63.7 
64.4 
61.9 
63.1 
64.0 
64.0 
64.1 
62.4 
62.6 
63.8 
62.7 
63.7 
63.0 
62.9 
64.1 
62.3 
62.2 
63.4 
63.3 
62.9 
64.0 
64.1 
62.2 
63.6 
64.0 
62.2 
61.7 
64.5 


57.3 
56.9 
53.4 
53.3 
51.5 
54.8 
54.9 
55.0 
57.0 
52.8 
59.0 
64.1 
61.8 
63.3 
61.8 
63.0 
64.8 
64.2 
62.3 
62.2 
62.2 
58.1 
62.0 
60.2 
54.3 
57.3 
59.8 
59.0 
60.0 
64.7 


56.0 
57.2 
55.0 
57.2 
53.7 
55.5 
57.0 
58.0 
57.2 
54.0 
57.2 
58.3 
57.1 
58.9 
59.3 
60.0 
61.3 
60.5 
60.0 
61.7 
62.9 
59.7 
62.7 
60.4 
57.2 
59.5 
61.4 
61.9 
61.3 
65.1 


D. 

lb 

62.9 
57.5 
57.5 
56.0 
56.0 
62.2 
58.4 
57.2 
58.2 
60.0 
56.3 
67.5 
64.5 
62.9 
68.0 
66.3 
67.1 
64.0 
64.6 


54.7 
57.9 
55.4 
57.0 
54.8 
56.2 
55.3 
56.4 
55.1 
55.4 
55.6 
57.8 
58.9 
57.5 
58.5 
60.5 
61.1 
57.2 
54.1 
57.4 
55.8 
52.8 
56.7 
56.0 
54.0 
54.5 
58.8 
58.8 
58.8 
66.0 
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INTRODUCTION. 


in.  JAN. 

S25,  1847. 

f     A.     ] 
j  B+90O 
1  C+180 
\  D+270 

« 

IV.  MARCH  3,  1847. 

A. 

B. 

C. 

D. 

A. 

» 

B. 

C. 

D. 

V 

O 

II 

n 

// 

II 

// 

// 

II 

// 

II 

305 

66.0 

73.8 

73.1 

65.5 

+  0.1 

63.1 

66.4 

65.2 

64.8 

315 

64.0 

69.8 

71.5 

63.1 

0.2 

62.8 

64.0 

64.9 

64.0 

325 

66.2 

72.1 

72.0 

63.8 

+  0.3 

61.9 

63.0 

62.6 

60.1 

335 

65.7 

72.3 

70.1 

63.7 

0.1 

62.0 

62.6 

60.3 

60.2 

345 

63.0 

70.6 

68.1 

61.3 

-1-  0.9 

62.4 

65.5 

62.9 

62.4 

355 

67.0 

70.2 

68,9 

62.2 

—  1.2 

1 

62.0 

59.0 

58.0 

59.8 

After  applying  these  corrections,  the  readings  were  rendered  independent  of  the  accidental  positions  of  the 
microscopes,  relatively  to  each  other,  and  to  the  exact  commencement  of  the  given  degree,  by  first  subtract- 
ing the  reading  of  each  microscope  from  the  mean  of  the  four,  and  then  subtracting  the  remainder  from  the 
mean  of  all  the  readings  of  the  same  microscope.  In  this  way  two  determinations  are  made  of  the  reduc- 
tion of  each  microscope  to  the  mean,  at  each  five  degrees  of  the  circle.  The  reductions  for  B  -\-  90°,  C  -|- 
180°  and  D  +  270°,  are  assumed  the  same  as  for  A.  The  following  Table  contains  the  observed  reduc- 
tions and  the  means  of  the  eight  observations  : 


■ 

A 

■• 

B  +  90O 

C  +  180O 

D  +  270O 

I. 

II. 

I. 

II. 

I. 

II. 

I. 

II. 

Mean. 

o 

II 

II 

II 

II 

II 

II 

II 

II 

// 

0 

+    .87 

+    .35 

+  2.06 

^-2.56 

+  1.12 

+    .68 

1-1.23 

+  2.44 

1-1.41 

5 

.18 

.82 

.68 

1-3.20 

.61 

.59 

h    .05 

.45 

h    .16 

10 

1.41 

1.45 

+    .25 

1.27 

1.15 

.58 

—  1.59 

.91 

1.01 

15 

1.41 

.86 

.69 

.97 

1.08 

,99 

.98 

.91 

.97 

20 

1.13 

1.57 

+  1,43 

+    .63 

.52 

,80 

+    .45 

+    .47 

.01 

25 

3.15 

2.98 

3.66 

3.73 

1.23 

1.56 

3.02 

3.53 

2.86 

30 

.83 

2.47 

2.20 

2.47 

.96 

1.98 

1.09 

1.54 

1.69 

35 

3.46 

3.63 

1.96 

l.hb 

1.63 

2.09 

1.22 

1.78 

2.16 

40 

1.01 

3.10 

3.52 

2.67 

.98 

1.00 

2.01 

1.71 

2.00 

45 

3.05 

3,13 

3.36 

3.23 

1.48 

1.62 

2.22 

2.83 

2.61 

50 

3.18 

2.99 

3.20 

3.22 

1.02 

1.35 

1.62 

2.36 

2.37 

55 

2.56 

2.30 

2.74 

2.03 

.53 

.39 

1.60 

1.06 

1.65 

60 

3.03 

2.57 

2.47 

2.54 

.03 

.85 

1.19 

1.16 

1.73 

65 

2.91 

3.43 

1.77 

1.50 

.41 

1.07 

1.30 

1.01 

1.68 

70 

2.51 

2.20 

2.90 

2.87 

.00 

.65 

2.81 

2.13 

2.01 

75 

2.85 

2.82 

1.89 

1.70 

—  1.31 

1.49 

.72 

.81 

1.70 

80 

1.23 

1.35 

1.39 

1.52 

+    .30 

+    .07 

.10 

.86 

.76 

85 

1.75 

2.13 

2.74 

4.20 

1.15 

.34 

1.63 

3.13 

2.13 

90 

2.38 

2.79 

2.98 

3.24 

1.40 

1.95 

1.47 

+    .21 

2.00 

95 

2.81 

3^03 

3.62 

3.50 

2.48 

1.76 

2.45 

.IB 

2.48 

100 

1.88 

1.02 

3.44 

3.70 

1.53 

1.70 

2.44 

1.89 

2.20 

105 

.88 

1.20 

.99 

.80 

1.41 

1.62 

.48 

1.01 

1.05 

110 

1.41 

1.22 

2.82 

2.12 

1.08 

1.42 

1.97 

2.11 

1.77 

115 

.55 

.06 

1.34 

1.57 

1.45 

.82 

—   .92 

.93 

.95 

120 

.23 

.12 

1.34 

.30 

1.92 

1.83 

+    .33 

2.11 

.94 

125 

+    .65 

+    .82 

2.04 

.50 

.55 

.49 

2.13 

1.78 

.75 
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1 

• 

A 

• 

B  +  90O 

C  +  180O 

D+i270O 

I. 

II. 

I. 

U. 

I. 

II. 

I. 

II. 

Mean. 

o 

II 

II 

// 

II 

" 

// 

II 

// 

II 

130 

.46 

.12 

1.72 

2.12 

1.95 

2.10 

.34 

3.34 

1.52 

135 

+    .22 

+    .24 

.39 

.73 

1.75 

1.44 

1.72 

1.38 

.87 

140 

.11 

.83 

.21 

.07 

1.25 

1.25 

2.62 

2.23 

.75 

145 

1.17 

.64 

+    .66 

.00 

.93 

1.27 

2.03 

.75 

.31 

150 

1.69 

2.51 

1.37 

+  2.13 

h    .78 

h    .25 

+    .03 

—   .81 

+    .99 

155 

1.74 

1.57 

1.58 

2.62 

-   .27 

-   .28 

.32 

— 

h    .52 

1.11 

160 

1.37 

1.78 

1.41 

2.13 

.55 

.22 

+    .46 

- 

-    .36 

.84 

165 

1.62 

1.97 

1.28 

.60 

+    .45 

+   .08 

.82 

.86 

.54 

170 

1.27 

1.53 

.90 

2.05 

.43 

.35 

—   .27 

.49 

.61 

175 

1.27 

1.37 

2.84 

1.55 

+    .34 

+    .76 

+  1.28 

- 

hl.62 

1.38 

180 

.89 

.41 

.31 

.03 

1.10 

.28 

.32* 

- 

-    .77 

.36 

185 

+    .99 

+    .56 

1.51 

+  1.53 

.12 

+    .93 

+    .42 

1.18 

+    .61 

190 

—   .18 

1.05 

.17 

.32 

.22 

.08 

2.01 

- 

h    -14 

—   .39 

195 

+    .52 

+    -47 

+    .18 

+    .27 

.99 

+    .58 

+    .85 

^ 

-    .85 

+    .59 

200 

—   .85 

.97 

2.17 

2.14 

.10 

.50 

2.25 

1.66 

1.18 

205 

.03 

+    .40 

\- 1.04 

- 

\-   .95 

+  1.45 

.96 

H 

1-2.08 

1-1.79 

+  1.08 

210 

.28 

.05 

-    .48 

- 

-    .75 

4.30 

1.90 

-[ 

-    .43 

^ 

-    .34 

.09 

215 

—   .43 

1.13 

1.86 

2.00 

+  1.14 

.61 

.   .82 

1.23 

.71 

220 

+    .55 

+    .83 

hl.l6 

+    .58 

3.68 

.    2.97 

+  2.01 

+  1.65 

h   •78 

225 

—   .58 

.16 

-    .14 

.05 

+  1.15 

.71 

1.58 

1.39 

-   .52 

230 

1.65 

.82 

1.05 

1.17 

1.25 

.68 

.03 

.19 

.32 

235 

1.43 

1.53 

.64 

.98 

1.64 

+    .74 

+    .70 

+    .29 

.15 

240 

2.86- 

2.62 

3.01 

/S.27 

.50 

.10 

.65 

.63 

1.45 

245 

1.91 

2.12 

2.04 

*.44 

.09 

+    .41 

—  1.23 

1.38 

1.25 

250 

1.93 

1.42 

+    .65 

1.12 

.07 

+    .44 

+    .14 

.17 

255 

1.51 

1.33 

2.46 

2.63 

+    .05 

+    .33 

.55 

.68 

1.10 

260 

1.83 

2.30 

1.32 

1.37 

.10 

.88 

.77 

.41 

1.12 

265 

1.05 

.78 

+    .03 

+  1.05 

.45 

.19 

+  1.80 

+  2.22 

+    .33 

270 

—   .13 

.52 

.50 

.30 

+    .65 

.52 

.95 

2.17 

.22 

275 

+    .92 

+    .70 

+  2.51 

+    .02 

1.69 

+  1.01 

3.22 

3.52 

1.70 

280 

2.94 

2.93 

3.63 

3.40 

3.65 

2.15 

4.79 

5.31 

3.60 

285 

2.19 

2.24 

.88 

1.27 

.72 

1.34 

1.55 

1.32 

1.44 

290 

2.79 

3.11 

3.00 

3.18 

2.22 

2.25 

'4.21 

3.89 

3.08 

295 

3.45 

3.42 

2.64 

2.95 

2.15 

1.98 

2.60* 

2.75 

2.74 

300 

2.55 

2.60 

4.81 

2.68 

2.00 

2.25 

2.48 

2.31 

2.71 

305 

3.65 

4.27 

4.43 

4.80 

2.15 

1.96 

4.10 

3.72 

3.64 

310 

2.82 

3.23 

5.02 

3.45 

1.97 

1.15 

2.12 

2.29 

2.76 

315 

3.85 

4.32 

3.64 

3.80 

1.55 

1.58 

2.45 

2.49 

2.96 

320 

3.92 

4.78 

4.56 

4.56 

2.40 

2.20 

2.91 

2.24 

3.45 

325 

3.17 

3.28 

2.93 

2.33 

.87 

1.08 

1.30 

1.92 

2.11 

330 

3.45 

3.18 

2.50 

3.48 

1.42 

.68 

1.50 

1.34 

2.19 

335 

3.07 

2,54 

2.48 

2.50 

1.24 

1.31 

.72 

+    .54 

1.80 

340 

2.72 

2.81 

.93 

1.75 

l.lO 

.95 

.54 

.06 

1.23 

345 

2.75 

3.34 

3.64 

3.32 

.82' 

.41 

1.52 

- 

1-2.22 

2.25 

350 

1.84 

1.88 

1.60 

2.70 

+    .90 

.40 

+    .63 

- 

-    .16 

1.26 

355 

+  1.24 

+  1.32 

+    .94 

+    .70 

.33 

+    .61 

.62 

.43 

+    .43 

[   Hi    ]  INTBODUCTION* 

The  general  expression  of  the  reduction  of  a  single  microscope  to  the  mean  has  the  same  form  as  that  given 
above  for  the  reduction  of  runs.  The  solution  of  the  equations  furnished  by  the  readings,  gives  for  the 
numerical  value  of  this  reduction 

1".538  sin  (z  +  170O  21'.2)  -f  1".402  «in  (2  r  +  159©  31'.7)  +  0".618  sin  (3  r  -f  246©  32'.7)  +  0".008  sin  (4  x  +  3440  35') 

The  first  term  is  occasioned  by  the  excentricity  of  the  graduated  arc ;  the  second  has  the  form  of  correction 
required  by  an  elliptical  figure  of  the  pivots,  and  the  third  may  be  due  either  to  a  deviation  from  this  elliptical 
figure,  or  to  a  periodical  error  of  division.  It  must  be  borne  in  mind  that  the  existence  of  the  second  term  by 
no  means  demonstrates  a  simply  equivalent  motion  of  the  axis  in  azimuth,  as  we  have  here  the  effect  of  but  one 
erroneous  pivot,  while  the  true  deviation  is  the  sum  of  the  effects  of  both,  and  would  require  for  its  complete 
determination  another  circle  at  the  opposite  end  of  the  axis.  The  errors  of  the  two  pivots  may  compensate 
each  other,  and  the  result  be  simply  a  translation  of  the  axis  in  the  direction  of  the  meridian,  or  they  may  unite 
to  increase  the  deviation  in  azimuth.  It  is  easy  to  ascend  from  the  second  term  of  the  above  expression 
(assuming  it  to  be  caused  by  error  of  the  pivot  nearest  the  circle)  to  the  corresponding  correction  of  observed 
Right  Ascensions;  and  thence  by  comparison  with  tabular  values  to  estimate  the  probability  of  error  of  the  other 
pivot.  The  maximum  deviations  of  the  optical  axis  from  the  great  circle,  as  shown  by  this  term,  take  place  at 
z  =  55°  14'  +  71.  90°.  The  co-efficient,  1".402,  indicates,  at  these  values  of  z,  an  equivalent  rotation  of  the 
alidade  system  around  a  point  below  it,  and  in  the  axis  of  the  antagonist  screws  which  prevent  the  revolution 
on  the  principal  axis.  The  distance  of  this  point  from  the  centre  of  the  alidade  is  17.7  in.;  the  distance 
between  the  alidade  and  the  centre  of  the  farthest  pivot  is  36.2  in.     The  maximum  deviation  of  the  optical  axis 

17.7  "• 

from  the  great  circle,  as  produced  by  the  error  in  question,  is  therefore  =  1".402  —  =  0".685  =  0.0457. 
The  correction  of  an  observed  transit  is  consequently: 

8.  o       ' 

==  0.0457  sec  cJ  sin  (2z  -f-  159  31.7.) 
=  0.0457  sec  d  sin  (2  cJ  -f-   81  44.2.) 
Denoting  by  ^t  and  A^'  the  corrections  for  two  stars  from  which  the  value  of  (n  -}-  c)  has  been  deter- 
mined, and  of  which  the  first  is  nearest  the  pole,  the  correction  of  this  erroneous  (n  +  c)  is  /.  (  A^ —  A/'),  the 

# 

coefficient  /  being  given  in  Table  XXVIII  in  Appendix  to  Vol.  I.  The  correction  of  the  computed  time  of 
transit  is  dm  +  dn.  tan  d=z  dn  (tan  6  —  tan  0)  and,  finally,  the  correction  of  a  computed  Right  Ascension 
is  equal  to  At  —  dn.  (tan<5 — tan^).  The  "computed  Ao"  in  the  following  Table  is  the  correction  of 
the  observed  Right  Ascensions,  on  the  hypothesis  that  the  term  depending  on  2  z,  which  we  have  been  con- 
sidering, is  caused  by  an  erroneous  figure  of  the  circle  pivot.  The  "  observed  Aa  "  is  the  excess  of  the 
uncorrected  Right  Ascensions  over  the  tabular  values: 
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Dec. 

Computed  As. 

Observed  Aa. 

No.  of  Stars. 

o 

S. 

S. 

—  35 

+  .06 

+   .03 

1 

30 

.04 

.06 

2 

25 

.03 

h  .01 

3 

20 

.02 

-  .01 

4 

15 

+  .01 

—  .04 

4 

10 

.00 

—  .14 

4 

5 

.00 

h  .03 

2 

0 

—  .01 

-  .01 

3 

+     5 

.01 

,03 

9 

10 

.02 

.02 

4 

15 

.02 

.07 

8 

20 

.02 

.09 

4 

25 

.02 

.07 

6 

30 

.02 

.08 

6 

35 

.02 

.07 

1 

40 

.02 

.04 

3 

45 

.02 

.08 

3 

50 

.02 

.08 

6 

55 

.01 

—  .08 

2 

60 

.01 

4-  .08 

2 

65 

—  .01 

,          .08 

1 

4-  70 

.00 

.19 

2 

Thus  we  see  that  the  actual  error  is  much  greater  than  can  be  explained  by  the  term  depending  on2  z 
alone,  and  the  a  priori  probability  of  error  in  the  second  pivot  becomes  confirmed.  As  has  been  said  above, 
another  investigation  will  be  made  by  means  of  transits  of  circumpolar  stars,  and  it  is  hoped  that  the  increased 
accuracy  in  observations  of  this  kind  will  soon  lead  to  a  satisfactory  determination  of  these  errors. 

The  value  of  the  reduction,  as  given  by  the  above  expression,  is  to  be  applied  to  the  readings  of  a  single 
microscope,  when  this  only  has  been  observed,  to  reduce  them  to  the  mean  of  four.  The  zenith  point  for  such 
an  observation,  must,  of  course,  be  taken  by  the  same  microscope  alone,  and  corrected  by  the  same  formula. 

As  regards  periodical  errors  of  division,  no  attempt  has  been  made  to  determine  them.  The  accidental 
errors  are  large,  much  larger  than  might  have  been  anticipated  from  the  reputation  of  the  makers  of  the 
instrument,  as  is  suflSciently  shown  by  the  above  circle  readings.  It  is  in  contemplation,  therefore,  to  determine, 
at  present,  rather  the  error  of  special  divisions,  such  as  are  used  for  the  standard  stars,  with  reference  to  the 
divisions  at  the  nadir.  Additional  microscopes  for  examining  the  circle  have  been  ordered,  and  when  received, 
will  facilitate  the  whole  investigation. 

The  following  changes  were  made  in  the  system  of  wires  in  the  diaphragm  of  the  eye-piece  during  the 

year  1846.     On  the  6th  of  February  two  of  the  transit  wires  were  broken  out  while  changing  eye-pieces,  and 

were  immediately  replaced  by  Lieut.  Maury.     February  18,  the  whole  system  was  broken  out  and  replaced. 

On  the  28th  of  March  the  new  arrangement  of  wires  mentioned  above  (p.  xxxviii)  was  adopted,  the  micrometer 

plate  of  the  diaphragm  being  turned  90°,  to  be  used  in  measuring  differences  of  declination,  and  seven 

14 
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micrometer  wires  and  four  additional  transit  wires  inserted.     The  designation  of  the  transit  wires  is  thus:  1,  2, 
A.  B.  C.  D.  E.  F.  G.,  10,  11.     The  adopted  values  of  the  equatorial  intervals  for  the  year,  are  as  follows: 


Mean — A. 

Mean — B. 

Mean— C. 

Mean — D. 

Mean — E. 

Mean— F. 

Mean — G. 

S. 

S. 

s. 

S. 

S. 

S. 

S. 

Jan.    1  to  Feb.    6. 

+  31.377 

+  20.923 

+  10.473 

-f.  0.160 

—  10.581 

—  21.128 

31.229 

Feb.    6  to  Feb.  18. 

31.411 

21.014 

10.199 

0.202 

10.520 

21.059 

31.183 

Feb.  18  to  Mar.  28. 

31.549 

21.010 

10.556 

+  0.100 

10.584 

21.240 

31.391 

Mar.  28  to  Dec.  31. 

+  32.903 

+  21.791 

+  10.964 

0.026 

10.877 

—  21.934 

32.816 

Of  the  "supplemental  wires,"  only  the  two  which  follow  the  regular  system  have  been  used:  the  intervals 
of  these  from  the  mean  are  respectively  —  49s.31  and  —  60s.49.  These  values,  with  the  exception  of  the  two 
last,  have  been  deduced  from  transits  of  Polaris  and  6  Ursae  Minoris,  and  obtain  for  the  centre  of  the  field.  For 
the  Zone  Observations,  where  the  stars  have  been  observed  at  various  distances  from  the  centre,  it  becomes 
important  to  determine  the  errors  of  the  transit- wires  throughout  their  whole  length:  for  this  purpose  the  Zones 
themselves  have  been  consulted,  and  the  following  Table  deduced: 

MAR.  28  to  DEC.  31. 


MEAN      A. 

—  B. 

— C. 

— D. 

—  E. 

• 

—  F. 

—a. 

—  10. 

—  11. 

rev. 

s. 

s. 

8. 

s. 

s. 

8. 

s. 

s. 

s. 

0 

+  32.99 

4-  21.96 

+  11.03 

.03 

10.94 

—  22.00 

32.94 

—49.05 

—60.42 

10 

.99 

.93 

.02 

.03 

.93 

.01 

.94 

.13 

.44 

20 

.99 

.90 

.02 

.03 

.92 

.03 

.95 

.20 

.46 

30 

.98 

.87 

.01 

.03 

.92 

.05 

.96 

.26 

.48 

40 

.98 

.84 

.00 

.03 

.91 

.06 

.97 

.30 

.48 

50 

.98 

.81 

.00 

.03 

.90 

.04 

.96 

.30 

.45 

60 

.97 

.78 

.01 

.03 

.90 

.01 

.94 

.29 

.40 

70 

.97 

.75 

.01 

.03 

.89 

21.98 

.91 

.27 

.33 

80 

+  32.97 

+  21.72 

+  11.01 

.03 

10.89 

—  21.95 

—  32.88 

—49.25 

—60.25 

An  attempt  was  made,  by  computing  the  intervals  independently  at  the  proper  seasons  of  the  year,  to 
ascertain  if  they  were  constant  or  variable  with  the  temperature  or  other  causes.  They  were  found  almost 
always  smaller  in  high  temperatures,  showing  an  apparent  correction,  but  with  an  effect  so  slight  as  to  be 
practically  of  little  or  no  importance.  The  intervals  in  both  tables  given  above,  were  deduced  from  observa- 
tions made  during  the  whole  period  for  which  they  have  been  used.  In  reducing  "broken  transits,"  the 
correction  to  the  mean  of  the  observed  wires  has  been  obtained  by  multiplying  the  mean  of  the  equatorial 
intervals  for  those  wires,  by  the  secant  of  the  star's  declination. 

The  inclination  of  the  axis  pf  the  instrument  relatively  to  the  horizon,  has  been  obtained  for  each  date  of 
observation,  by  means  of  the  striding  level,  in  the  manner  already  explained,  (p.  xxxviii.)  When  the  readings  on 
successive  days  have  indicated  no  great  or  sudden  variations,  they  have  been  assumed  as  so  many  determina- 
tions of  the  same  quantity,  and  the  mean  of  them  taken  as  the  most  probable  value  of  the  inclination  for  that 
period.  The  following  are  the  values,  denoted  by  6,  which  have  been  employed  in  the  subsequent  reductions ; 
the  positive  sign  indicating  that  the  West  end  is  highest : 
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b. 

6. 

s. 

s. 

Jan.      1  to  Jan.  27 

.335 

May  27  to  June  21 

+  .264 

Jan.   27  to  Feb.    2 

+  .018 

June  21  to  Aug.    1 

.171 

Feb.     2  to  Feb.  18 

.009 

Aug.    1  to  Aug.  28 

.219 

Feb.  18  to  Mar.    9 

—  .125 

Aug.  28  to  Sept.  21 

+  .115 

Mar.    9  to  Mar.  28 

+  .122 

Sept.  21  to  Nov.  23 

.062 

Mar.  28  to  May  13 

.199 

Nov.  23  to  Dec.  31 

.369 

May  13  to  May  27 

•   +  .133 

• 

To  detennine  the  error  of  collimation,  the  distance  of  the  middle  transit- wire  from  its  image  reflected 
from  a  surface  of  quicksilver,  was  estimated  at  every  observation  of  the  nadir-point.  During  the  first  three 
months  of  1846,  the  thickness  of  the  wires  was  the  only  guide  in  this  estimation:  after  the  micrometer  plate 
had  been  introduced,  the  practice  was  to  place  the  micrometer  wire  at  an  equal  distance  from  the  fixed  hori- 
zontal wire,  thus  forming  a  small  square  in  the  centre  of  the  field.  So  long  as  this  distance  varied  only  within 
the  probable  limits  of  the  errors  of  observation,  it  was  assumed  as  constant,  and  the  mean  of  the  estimations 
taken  as  its  most  probable  value  for  the  period. 

If  we  denote  this  value,  expressed  in  seconds  of  time,  and  positive  when  the  image  is  E,  by  s,  then  the 
constant  of  correction  for  the  middle  wire  is  =i  |  «  -|-  ^*  ^^PP^yi^g  ^  ^^  ^^  reduction  of  wires  and  the 
constant  «of  diurnal  aberration,  we  have  the  following  values,  employed  in  the  reductions  for  1846 : 


c. 

c. 

■ 

S. 

8. 

Jan.      1  to  Jan.   27 

.448 

May  28  to  June  27 

+  .247 

Jan.   27  to  Feb.     6 

- 

h  .041 

June  27  to  Aug.    3 

.330 

Feb.     6  to  Feb.  16 

- 

h  .117 

Aug.    3  to  Aug.  31 

.230 

Feb.  16  to  Mar.    9 

.098 

Aug.  31  to  Sept.  5 

.115 

Mar.    9  to  Mar.  28 

.076 

Sept.    5  to  Oct.  25 

.022 

Mar.  28  to  Apr.  28 

+  .246 

Oct.    25  to  Nov.  21 

.351 

Apr.  28  to  May  28 

+  .207 

Nov.  21  to  Dec.  31 

+  .192 

The  remaining  errors  of  position  of  the  instrument  were  determined  by  help  of  the  observations  themselves, 
in  the  manner  described  in  the  Preface  to  Vol.  I,  p.  xlv.,  and  Appendix,  p.  [81];  the  observed  transits  being 
first  corrected  by  the  quantity  c  (sec  6  —  tan  <J),  and  then  the  value  of  (n  +  c)  obtained  by  comparing  the 
transit  of  a  circumpolar  star  with  all  the  others  observed  on  the  same  evening:  the  mean  of  the  results  furnishing 
(n  4"  c).     These  values  for  successive  evenings  through  the  year  were  grouped  as  in  the  determinations  of 
i  and  c,  as  were  also  those  of  the  quantity  m.     The  adopted  values  of  wi,  n  and  c,  are  given,  with  their  corres- 
ponding dates,  at  the  foot  of  the  printed  observations.     The  correction  w  +  (n  +  c)  tan  <5  -|-  C  (sec  6 — ^tan  d ) 
having  been  applied  to  all  the  obsen^ed  transits,  the  clock  correction  was  obtained  by  comparing  the  corrected 
transits  of  such  fundamental  stars  as  had  been  observed  with  their  tabulated  places :  the  values  of  this  correction 
are  also  given  at  the  foot  of  the  printed  observations,  together  with  the  deduced  hourly  rate  of  the  clock. 
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The  micrometer  wires  of  the  diaphragm  are  designated  by  the  numbers  1,  2,  3,  4,  6,  6,  7,  of  which  1, 
with  the  circle  E.  and  the  observer  looking  S.,  is  the  uppermost  in  the  field.  The  distances  between  these 
wires  and  the  middle  one,  have  been  determined  by  means  of  the  coUimating  eye-piece  and  circle-readings; 
each  wire  being  made  to  coincide  either  with  its  own  image  or  that  of  wire  4.  The  mean  of  all  the  determi- 
nations gives : 

4—1  4  —  2  4  —  3  4  —  6  4  —  6  4  —  7 

—  2(y  30".25        —  14'  38".54        —  5^  55".42        5'  46'M3        i4'  28".94        2(/  19".03 

The  value  of  one  revolution  of  the  micrometer-screw  has  been  obtained  from  the  intervals  4  —  3  and 
4  —  5,  by  comparing  the  coincidences  of  wires  3,  4,  5  with  the  fixed  wire.  The  mean  of  all  the  determina- 
tions gives  34".433  for  this  value.  The  above  intervals,  expressed  in  revolutions  of  the  micrometer-screw, 
furnish  each  a  constant  to  be  applied  to  the  micrometer  reading,  whenever  the  corresponding  wire  has  been 
used  in  the  observation.  The  micrometer  correction  to  be  applied  to  the  circle  reading  is  Cf-^m  —  C, 
where  Cy  denotes  the  above  constant,  m  denotes  the  micrometer  reading  corresponding  to  wire  4,  and  C  the 
coincidence  of  wire  4  with  the  fixed  wire. 

The  correction  for  runs  has  beenjdetermined  and  applied  in  the  same  manner  as  for  the  Mural  Circle. 
The  effect  of  variations  of  temperature  in  itself  much  less  than  where  the  microscopes  are  attached  immedi- 
ately to  the  stone  pier,  as  with  the  Mural,  is  here  completely  masked  under  the  large  errors  of  graduation  and 
of  reading  off;  and  an  attempt  to  ascertain  the  law  of  any  such  effect,  may  be  considered  as  quite  hopeless. 
The  adopted  values  of  the  error  of  runs  for  each  night  of  observation,  are  given  at  the  foot  of  the  page  in  the 
printed  observations. 

The  Nadir  Point  on  the  circle  has  been  determined  at  least  once,  and  often  twice,  on  each  date,  by  the 
collimating  eye-piece.  The  details  of  these  determinations,  with  the  adopted  values,  accompany  the  observa- 
tions themselves :  and  occupy  part  of  the  pages  containing  the  latter. 

The  refractions  have  been  computed  from  the  tables  prepared  by  Prof.  CoflSn,  and  inserted  in  the  Ap- 
pendix to  Vol.  I,  (pp.  59  to  71.)  The  horizontal  parallaxes,  for  the  Sun,  Moon  and  Planets,  were  com- 
puted from  their  tabular  distances  from  the  Earth,  as  given  in  the  Nautical  Almanac. 

The  corrections  for  runs,  zenith-point,  refraction,  and  where  necessary  for  micrometer  reading,  parallax 
and  semi-diameter  having  been  duly  applied  to  the  mean  of  the  four  microscope  readings,  the  true  geocentric 
zenith  distance  was  obtained,  counted  in  accordance  with  the  numbering  of  the  graduations  on  the  circle, 
from  the  zenith  towards  the  North,  the  southern  distances  being  given  as  less  than  360°,  or  negative.  The 
addition  of  the  Latitude,  assumed  as  38°  53'  39".25,  gave  the  required  declination  of  the  object. 

To  facilitate  the  reductions  of  the  stars'  apparent  places,  to  the  adopted  mean  equinox  of  1850.0,  a  table 
was  prepared  containing  for  each  eighth  day,  the  logarithms  of  the  quantities  denoted  by  A,  B,  C,  D,  in  the 
"  Formulae  of  Reduction,  fiic.,"  of  the  Nautical  Almanac,  (1850,  p.  459  ;)  substituting,  however,  the  quantity 
t  —  4  for  Hn  the  expression  for  C.  With  these  values,  the  "Independent  Constants"  were  computed,  and 
thence  interpolated  for  each  day  of  the  year.     For  stars  that  have  been  often  observed,  the  reductions  were 
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computed  for  each  eighth  or  tenth  day  between  the  extreme  dates,  and  thence  interpolated  for  each  observed 
culmination :  for  other  stars  the  reductions  were  computed  independently  for  the  date. 

All  the  reductions  of  the  observations  both  in  JH  and  Dec.  have  been  performed  by  Prof.  Major,  U.  S.  N., 
assisted  chiefly  by  Mr.  Ferguson,  and  Passed  Midshipman  Harrison. 

EXPLANATION  OP  THE  PRINTED  OBSBftVATIONa. 

On  the  left-hand  page  : 

Column  1  contains  the  date,  the  day  being  always  supposed  to  commence  with  the  transit  of  the  Sun. 

Column  2  contains  the  number  for  reference  to  the  notes  at  the  foot  of  the  page. 

Column  3  contains  the  designation  of  the  object  observed.  Stars  not  belonging  to  the  Nautical  Almanac 
list  are  denoted  in  the  opder  of  preference,  by  their  letter  and  constellation,  their  constellation  and  number  in 
the  catalogue  of  the  British  Association  ;  the  hour  and  number  in  Weisse's  "Catalogus  Stellarum,  etc.;"  the 
"  Zone"  of  Bessel  in  which  the  star  has  been  given,  the  number  in  the  reduced  Catalogue  of  Lalande,  or 
finally  by  the  term  Anonymous. 

Columns  4-10  contain  the  observed  times  of  transit  over  the  vertical  wires  of  the  diaphragm. 

Column  11  shows  the  mean  of  the  wires  observed,  the  reduction  to  the  mean  of  the  seven,  in  the  case  of 
broken  transits,  being  given  in  another  place. 

Columns  12-15  give  the  readings  of  the  four  microscopes,  with  the  degrees  and  minutes  shown  by  the 
first,  or  microscope  A. 

Column  16  contains  the  mean  of  the  readings.  i 

Column  17  contains  the  reading  of  the  micrometer. 

Columns  18-20  give  the  readings  of  the  barometer,  and  attached  and  exterior  thermometer,  the  former 
in  inches,  the  two  latter  in  degrees  of  Fahrenheit's  scale. 

Column  21  contains  the  initial  of  the  observer's  name:  P  denoting  Lieut.  D.  D.  Porter;  M,  Lieut. 
Maynard,  and  H,  Prof.  Hubbard. 

On  the  right-hand  page  : 

Column  1  is  a  repetition  of  column  2,  on  the  preceding  page. 

Columns  2-3  contain  the  corrections  to  be  applied  to  the  circle-readings ;  the  first  for  the  instrument 
being  the  sum  of  the  corrections  for  runs  and  for  micrometer-reading ;  the  second  for  the  object,  being  the 
sum  of  the  corrections  for  refraction,  semi-diameter,  parallax  and  reduction  to  the  meridian. 

Column  4  contains  the  readings  thus  corrected. 

Column  5  gives  the  adopted  Zenith  Point,  deduced  from  the  readings  at  the  extreme  right  of  the  page. 

Columns  6-7  show  the  corrections  to  the  mean  of  observed  transits  as  given  on  the  preceding  page. 
The  first,  for  the  clock,  is  taken  from  the  small  table  in  the  margin  of  the  left-hand  page,  where  it  is  given  for 
a  certain  epoch  at  each  date  of  observation,  with  the  hourly  rate.     The  second  is  the  sum  of  the  corrections  for 

■ 

broken  transits,  for  instrumental  errors,  and  for  semi-diameter ;  the  latter  being  given  separately  in  the  small 
table  in  the  margin  of  this  page. 
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Columns  8-9  contain  the  observed  apparent  JR  and  Dec;  the  first  obtained  by  adding  the  numbers  in 
columns  6-7  of  this  page  to  the  numbers  in  column  11  of  the  preceding,  the  second  by  subtracting  the 
zenith  point  from  the  numbers  in  column  4  of  this  page,  and  adding  the  assumed  latitude  to  the  remainder. 

Columns  10-11  contain  the  reductions  of  the  stars  to  the  mean  equinox  of  1850.0. 

The  last  five  columns  contain  the  details  of  the  determinations  of  the  nadir  point,  giving  with  the  date 
and  hour,  the  circle-readings  with  the  mean  of  each  set. 

The  margin  of  the  left-hand  page  contains,  besides  the  quantities  already  explained,  the  notes  entered  in 
the  observing  books  at  the  time  of  observation,  and  the  corrections  that  have  been  applied  to  the  circle- 
readings  for  defective  illumination  of  the  Moon's  limb.  There  are  also  given  here  the  times  corresponding  to 
micrometer  observations  of  the  Moon,  of  Polaris,  or  other  objects  observed  at  any  distance  from  the  middle 
transit-wire. 

In  the  margin  of  the  right-hand  page  are  given  the  corrections  in  JR.  for  semi-diameter,  the  observed 
vertical  semi-diameters,  the  adopted  error  of  runs  and  the  observed  coincidences  of  mic.  wire  4  with  the  fixed 

horizontal  wire. 

The  mean  places  of  the  stars  for  1850.0,  obtained  by  adding  the  reductions  to  the  apparent  places 
have  been  collected  together  on  pp.  379,  391.  The  arithmetical  mean  of  the  determinations  here  given, 
excluding  a  few  cases  where  "the  numbers  are  enclosed  in  brackets,  were  then  taken,  and  with  the  probable 
error  where  the  observations  were  sufficiently  numerous,  inserted  in  the  General  Catalogue  at  the  end  of  the 
volume.  The  apparent  places  of  the  Sun,  Moon  and  Planets  are  collected  on  pp.  416-421,  and  compared 
with  the  tabular  places  as  given  by  the  Nautical  Almanac.  The  quantity  C  —  0  is  the  excess  of  the  com- 
puted over  the  observed  place.  The  computed  semi-diameters  in  JR  are  the  quantities  used  in  the  reductions, 
and  already  given  in  the  margin  of  the  printed  observations. 
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This  instrument  has  been  fully  described  in  the  Preface  to  Vol.  I.,  (pp.  li-xc).  The  observations  during 
the  year  1846,  were  of  the  same  nature  as  in  the  preceding  year.  A  few  changes  were  made  in  the  adjust- 
ments and  the  diaphragm. 

At  the  commencement  of  the  year  the  error  of  azimuth  amounted  to  one  second  of  time,  the  south  end 
of  the  axis  being  directed  to  the  west  of  the  meridian.  In  this  position  it  was  suffered  to  remain.  But  in  the 
month  of  April,  excavations  were  commenced  at  the  southern  extremity  of  the  wing  in  which  this  instrument 
is  placed,  for  the  purpose  of  erecting  a  new  pier  for  the  reception  of  a  great  refraction  circle.  The  effect  of 
this  excavation  and  of  the  erection  of  the  pier  was  almost  immediately  manifested  in  a  change  of  the  position 
of  the  axis  in  azimuth,  the  error  becoming  a  little  less  at  first  and  then  rapidly  increasing,  till  on  the  27th  of 
April,  it  amounted  to  more  than  four  seconds  of  time.  No  adjustment  was  attempted,  however,  in  the  still 
unsettled  condition  of  things;  the  error  remained  nearly  the  same  till  the  first  of  July,  when  it  again  increased 
and  soon  amounted  to  five  seconds.  This  error  was  suffered  to  continue  till  the  first  of  September,  when  it  was 
reduced  by  adjustment  to  six-tenths  of  a  second,  the  south  end  of  the  axis  being  now  directed  to  the  east  of 
the  meridian.  In  the  course  of  the  month  it  moved  still  further  eastward,  and  was  brought  back  by  adjustment 
on  the  7th  of  October.  It  continued  to  fluctuate  within  narrow  limits  during  the  remainder  of  the  year,  but  no 
farther  adjustment  was  attempted.  The  values  adopted  in  the  reductions  are  given  with  the  corresponding 
dates  in  the  margin  at  the  foot  of  the  pages  of  printed  observations. 

The  level-tube  mentioned  in  the  Introduction  to  Vol.  I.  (p.  Ivi,),  was  continued  in  use  till  Sept.  9,  1846, 
when  it  was  found  broken,  probably  by  the  expansive  force  of  the  ether  under  the  high  temperature  of  the 
season.  This  level  tube  was  replaced  by  another  of  Ertel's  manufacture,  which  however  proved  unfit  for  use 
from  the  irregularities  of  value  of  its  divisions.  It  was  employed  only  on  three  nights,  viz  :  Sept.  9,  13  and 
14.  On  the  16th  the  level-tube,  by  Pistor  and  Martins,  belonging  to  the  instrument  was  restored  to  its  place 
and  continued  in  use  during  the  remainder  of  the  year.  The  following  are  the  adopted  values  of  the  divisions 
of  these  three  tubes : 


Ertel,    1666 

Ertel, 

Pistor  &  Martins 

Jan.      1  to  Sept.     9 
Sept.    9  to  Sept.  16 
Sept.  16  to  Dec.    13 

// 

1.05 
2.73 
1.50 

[Ix] 
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The  disturbing  causes  msntioned  above,  which  produced  such  great  changes  in  the  azimuth,  affected  the 
level  but  slightly.  This  error  appeared  to  increase  in  April,  and  two  adjustments  are  noted  by  the  observer, 
on  the  20th  and  27th  of  this  month.  One  or  two  "other  slight  adjustments  were  made  during  the  remainder  of 
the  year,  but  the  fluctuations  on  the  whole  were  not  greater  than  have  since  occurred  after  the  neighboring 
pier  has  become  firmly  settled.  The  level  was  read  immediately  before  and  after  every  observation  over  each 
vertical,  and  the  resulting  correction  applied  without  reference  to  other  determinations  though  on  the  same 
date.     The  amount  of  correction  is  given  with  the  printed  observations. 

It  may  be  here  remarked,  that  the  changes  in  the  position  of  the  bubble  mentioned  in  p.  Ixxii,  of  the 

Introduction  to  Vol.  I,  have  since  been  found  by  Prof.  Hubbard,  to  originate  in  a  faulty  method  of  mounting 

the  tube.     One  end  of  the  socket  containing  the  tube,  rested  upon  the  steel  adjusting  screws yy*,  PL  IV,  Vol.  I, 

.  while  the  other  end  was  supported  by  a  brass  frame.     On  removing  the  steel  screws  and  substituting  brass 

in  their  places,  the  inequality  has  entirely  disappeared. 

From  the  commencement  of  the  year  till  March  27th,  the  temporary  diaphragm  mentioned  in  the  Intro- 
duction to  Vol.  I,  (p.  liii,)  was  used.  At  the  last  mentioned  date,  the  new  diaphragm  also  mentioned 
above,  and  in  the  note  at  the  foot  of  p.  272  in  the  observations  of  this  year,  was  introduced.  The  system  in 
each  diaphragm  consisted  of  21  wires  arranged  as  in  fig.  2,  plate  iv.  of  Vol.  I,  and  designated  in  the  following 
manner :  The  "  supplemental  wires"  nearest  the  pier  are  denoted  by  1,  2,  3,  commencing  with  the  one  farthest 
from  the  centre  of  the  system,  and  counting  from  the  pier ;  then  follows  the  first  set  of  seven,  denoted  by  A. 
B.  C.  D.  E.  F.  G.,  counting  in  the  same  direction.  Next  comes  the  middle  wire,  and  then  the  same  notation 
in  the  reverse  order  and  with  an  accent  on  each  letter  and  number  designates  the  remaining  ten  wires,  1'  being 
the  last,  and  farthest  from  the  pier.  The  intervals  of  each  wire  from  the  middle  were  determined  by  Lieut. 
Herndon,  in  April,  1846.     They  are  as  follows: 


;         // 

/        fi 

1 

11     43.14 

1' 

11     40.25 

2 

10      3.13 

2' 

10      2.79 

3 

8    20.30 

3' 

8    19.09 

A 

6     50.85 

A' 

6     41.36 

B 

5    53.71 

B' 

5     52.02 

C 

5      0.58 

C 

5       1.92 

D 

4     10.13 

jy 

4     10.65 

E 

3     19.98 

E' 

3    20.93 

F 

2     30.70 

F' 

2     30.75 

G 

1     39.00 

C 

1     38.60 

The  readings  of  the  micrometer  scale  increase  as  the  micrometer  wire  is  moved  outwards  from  the  pier. 
The  value  of  one  revolution  of  the  micrometer  screw  was  determined  by  Lieut.  Herndon,  by  comparing  the 
distance'  between  G  and  G',  as  given  above,  with  the  measurement  of  the  same  distance  by  the  micrometer. 
He  determined  this  value  also  by  observing  transits  of  stars  near  the    zenith  over   the  micrometer  wire  at 
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intervals  of  a  half  revolution.     The  two  first  of  the  following  results  were  obtained  in  the  former  way,  the  two 
last  in  the  latter: 


Mar.  30 

26.097 

Sept.  19 

26.252 

Oct.      6 

26.908 

Oct.    11 

26.005 

Mean  value       26.065 

Through  inadvertence,  the  value  26".047  was  adopted  in  the  few  reductions  where  this  quantity  is 
required;  the  error  of  the  result  is  inappreciable. 

The  formulie  of  reduction  to  apparent  declinations  are  as  follow : 

Denoting  by  t  and  C  the  observed  times  of  transit  in  the  E.  over  any  given  wire  in  the  two  positions  of 
the  instrument  (N.  and  S.),  and  by  t/  and  t'  the  similar  transits  in  the  W.,  and  making 

,  =  i\  ((,'-o  +  («,-f  )i 
«=t|  ((/-()-((,-«')! 

ind  denoting  moreover  by  i  and  (^  +  6)  the  declination  and  the  sum  of  the  latitude   and  level-correction  ; 
then 

tan  i  =  tan  ( t  +  6)  .  cos  s.  cos  u. 

The  computation  is  performed  independently  for  each  wire,  and  the  mean  of  the  results  given  in  the  pages 
of  the  printed  observations. 

The  time  of  the  star's  meridian  passage  is  easily  found,  by  taking  the  half  sum  of  corresponding  transits 
io  the  prime  vertical.  In  a  complete  observation  there  are  seven  of  these  determinations  with  telescope  N, 
and  seven  with  telescope  S.  The  mean  is  entered  in  the  pages  of  printed  observations.  If  the  level  indicate 
a  change  of  position  of  the  axis  in  the  interval  between  the  E.  and  W.  transits,  a  correction  is  applied  to  this 
mean,  computed  by  the  formula — 

J  T ^        ^ .  sin  i.  cosec  * 

**  ^— 30  V  (sin  (f+0-8in(  *-'»)) 
The  clock- correction  being  now  also  applied  to  the  mean  of  wires,  the  error  of  the  axis  in  azimuth  is 
obtained  by  comparing  this  corrected  time  with  the  tabular  M.  of  the  star. 

A  few  observations  of  stars  very  near  the  zenith  were  made  in  1846,  with  the  micrometer.     These  have 
been  reduced  in  the  following  maoner : 
We  have 

i=f^b  —  C  +  m~  Red.  to  vertical  +  coll".  (Tel  S.) 
=  ^^-6-1-0  —  m  —  Red.  to  vertical  —  coll".  (Tel.  N.) 
where,  besides  the  symbols  already  used,  C  denotes  the  micrometer  reading  at  coincidence  with  the  middle 
wire,  and  m,  the  micrometer  reading  for  the  star. 
16 
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The  reduction  to  the  vertical  is  given  in  paits  of  a  revolution  of  the  mic.  screw  by  the  formula 

m.  k.  sin*  1 1. 

where  m  =  1'  =  26".065 

« 

k  '=1  [5.6154551].  cos  cJ.  sin  ^. 

t  =  hour  angle. 

The  apparent  JK  and  Decl.  have  been  reduced  to  the  mean  equinox  and  obliquity  of  1850.0.,  by  help  of 
the  "Independent  Constants"  in  the  same  manner  as  described  above  for  the  Meridian  Circle. 

The  computations  were  entirely  performed  by  Lieut.  Herndon,  with  the  exception  of  the  reductions  to 
mean  places,  which  were  computed  by  Mr.  J.  Johnson  Pettigrew,  of  North  Carolina. 

EXPLANATION  OF  THE  PRINTED  OBSERVATIONS. 

On  the  left  hand  page : 

Column  1  contains  the  date,  the  day  always  commencing  with  the  transit  of  the  Sun,  and  the  date  being 
that  of  the  meridian  passage  of  the  star. 

Column  2  contains  the  reference  number  for  the  notes. 

Column  3  contains  the  designation  of  the  objects  observed,  the  names  being  given  in  the  order  of  pre- 
ference from  the  Nautical  Almanac,  the  Catalogue  of  the  British  Association  or  the  Zones  of  Bessel. 

Column  4  indicates  the  vertical  (E.  or  W.)  in  which  the  observation  was  made,  the  order  being  always 

E.  W. 

Columns  5  and  13  show  the  position  of  the  Telescope  with  reference  to  the  pier,  the  instrument  being 
always  reversed  between  the  transits  given  in  columns  12  and  14. 

Columns  6  ...  20  contain  the  recorded  times  of  transit  over  the  vertical  wires.  When,  as  often  happens 
with  this  instrument,  any  wires  have  been  omitted  or  lost  in  either  of  the  four  sets  of  transits,  the  three  corres- 
ponding observations  have  been  suppressed  as  of  no  value. 

On  the  right  hand  page : 

Column  1  is  a  repetition  of  column  2  of  the  preceding  page. 

Columns  2  and  3  contain  the  means  of  four  readings  of  the  level  in  the  two  positions  of  the  Telescope, 
(N.  and  S.) 

Column  4  shows  the  excess  of  the  numbers  in  column  3  over  those  in  column  2. 

Column  5  contains  the  mean  of  the  two  numbers  in  column  4,  multiplied  by  the  value  of  one  division  o- 
the  level.     These  quantities  have  been  added  to  the  assumed  latitude  in  computing  the  declinations. 

Column  6  contains  the  mean  of  observed  transits,  the  first  reading  of  wire  A.  in  the  E.  being  combined 
with  the  last  of  the  same  wire  in  the  W.,  and  similarly  with  the  other  wires.     In  a  complete  obser\^ation 
therefore,  the  quantities  in  this  column  are  the  means  of  14  observations. 

Columns  7  and  8  contain  the  corrections  to  be  applied  to  the  quantities  just  mentioned ;  the  first,  for  the 
clock,  obtained  by  chronometer  comparisons  with  the  west  sidereal  clock  ;  and  the  second  being  the  sum  of 
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the  constant  correction  for  azimuth  and  a  small  correction  depending  upon  the  difference  of  the  numbers  in 
column  4,  or  the  change  of  level  between  the  transits  E.  and  W. 

Columns  9  and  10  give  the  apparent  JR..  and  Dec,  the  former  obtained  bj  adding  together  the  numbers 
in  columns  6,  7  and  8:  the  latter  computed  from  the  intervals  of  transit  in  the  manner  described  in  the 
Introduction  to  Vol.  I,  p.  Ixxix. 

Columns  11  and  12  contain  the  reductions  to  the  mean  equinox  and  ecliptic  of  1850.0. 

Column  13  gives  the  initial  of  the  observers  name^  M.  denoting  Lieut.  Maury,  H.  Lieut.  Hemdon,  and 
W.  Passed  Midshipman  Worden. 

Column  14  gives  the  magnitude  of  the  star. 

Column  15  is  a  repetition  of  colunm  3  of  the  preceding  page. 

In  the  margin  at  the  foot  of  the  left  hand  page  are  given  the  values  of  the  azimuth  error,  and  of  the 
clock's  hourly  rate,  for  each  date  of  observation.  In  some  cases  stars  have  been  observed  over  the  supple- 
mental wires,  and  these  observations  are  given  also  in  the  margin,  having  been  always  combined  in  reduction 
with  those  in  the  page  above.  The  notes  entered  in  the  observing  book  are  also  given  in  the  margins,  and 
the  assumed  latitude  of  the  instrument  is  repeated  at  the  foot  of  each  right  hand  page. 

The  mean  JR.  and  Dec.  of  all  the  stars  observed,  have  been  collected  together  in  pp.  394  ....  401, 
and  the  mean  results  for  each  star,  with  their  probable  errors,  embodied  in  the  General  Catalogue  at  the  end  of 
the  volume. 


THE  EQUATORIAL  INSTRUMENT. 


The  Equatorial  Instrument,  by  Merz  and  Mahler,  is  represented  in  Plate  XI,  Vol.  I,  and,  in  dimensions 
and  plan  of  construction  is  the  counterpart  of  the  instruments  at  Dorpat  and  Berlin.  The  object-glass  has  a 
clear  aperture  of  9.65  inches,  and  a  focal  length  of  14  feet  4.3  inches. 

The  following  determinations  of  the  value  of  one  revolutioii  of  the  micrometer-screw,  were  made  in 

1845.'46. 

// 

15.425— Prof.  Coffin. 
Comes  Polaris     15.292— Prof.  Coffin. 

15.399— Mr.  WaDcer, 
15.428— Mr.  Walker. 
15.400_Mr.  Walker. 
15.465— Mr.  Walker. 
15.403— Lieut.  D.  D.  Porter. 
15.434— Lieut.  D.  D.  Porter. 
The  value  adopted  for  1845-'46  is  15".406. 
The  following  change  was  made  in  the  micrometer  diaphragm  in  1846.     After  the  observations  of  March 
22,  three  fixed  transit  wires,  whose  intervals  were  nearly  equal  to  12  revolutions  of  the  micrometer-screw,  were 
mserted  with  three  wires  at  right-angles  to  these,  and  with  intervals  of  about  30  revolutions.     The  transit-wires 
are  denoted  by  I,  II,  III,  I  being  nearest  to  the  vernier  marked  II  on  the  position  circle  of  the  micrometer. 
The  equatorial  intervals  are,  as  determined  by  Mr.  Walker : 

II— I.  Ill— II. 


1845.     May    8, 

Polaris 

1846.     Jan.   18, 

Comes 

Feb.  13, 

a  Lyraj 

13, 

Polaris 

Mar.    8, 

Polaris 

11, 

Polaris 

Oct.  29, 

Polaris 

Nov.    9j 

,     Polaris 

m  f  tl      M  r\y\ 

s. 
12.378. 


s. 
12.364. 


The  micrometer-wires  are  designated  as  1.  2.  3.      1  being  nearest  the  micrometer  head ;  and  the  inter- 
vals between  these  wires  are : 


At  Transit  wire     I. 


2—1. 

r. 
30.007 


3—2. 

r. 
30.022 


3—1. 

r. 
60.029. 


II.        29.987        29.983        59.970. 
III.         29.959         29.941         59.900. 
The  observations  with  the  new  diaphragm  commenced  on  March  30,  1846. 


INTRODtTCTION.  [    Ixv    ] 

As  no  observer  was  regularly  attached  to  this  instrument,  till  near  the  close  of  1846,*  the  observations 
have  been,  with  the  exception  of  those  on  Biela's  Comet,  casual,  and  such  as  could  be  conveniently  taken  by 
those  having  other  instruments  in  charge.  Nearly  all  the  observations  of  Biela's  Comet,  and  of  Neptune,  were 
made  by  Lieut.  Maury.  The  reductions  were  performed  at  the  time,  by  Prof's  Coffin  and  Hubbard,  and  Mr, 
Walker,  and  the  final  reductions  and  preparation  for  the  press,  by  Mr.  Ferguson,  assisted  by  Prof.  Hubbard. 

EXPLANATION  OF  THE  PRINTED  OBSERVATIONS. 

In  the  observations  previous  to  March  30 : 

Column  1  contains  the  name  of  the  object  observed. 

Column  2,  the  chronometer  times  of  transit  over  the  vertical  wire  of  the  diaphragm. 

Column  3,  the  reading  of  the  micrometer. 

Column  4,  the  differences  of  the  nunr4>ers  in  column  2. 

Column  5,  the  differences  of  the  numbers  in  column  3. 

Column  6,  the  initial  of  the  observer's  name. 

At  the  foot  of  the  observations  on  each  date,  are  given  the  correction  of  the  chronometer,  obtained  by 
direct  comparison  wiih  the  west  sidereal  clock ;  the  assumed  apparent  places,  for  the  date,  of  the  stars  of 
comparison ;  the  means  of  the  quantities  in  columns  5  and  6,  the  latter  expressed  in  minutes  and  seconds, 
with  the  mean  of  the  corresponding  times  corrected  for  the  chronometer  error,  and  finally  the  correction  to  be 
applied  to  the  Aa  and  A<5  on  account  of  the  difference  of  refraction.  A  few  unreduced  observations  of  position 
and  distance  are  also  given.  In  the  observations  subsequent  to  March  30,  separate  columns  have  been  as- 
signed to  the  transit-wires,  and  a  column  introduced  containing  the  mean  of  the  three  transits.  The  results 
have  been  collected  at  the  side  of  the  observations,  as  a  matter  of  convenience  in  printing. 

During  the  Solar  Eclipse  of  April  24-5,  1846,  an  attempt  was  made  to  obtain  a  series  of  observations  of 
the  solar  cusps,  but  the  frequent  interruptions  by  clouds  and  other  circumstances,  prevented  a  satisfactoiy 
result.     No  complete  discussion  was  made  of  the  observations,  but  they  are  given  in  connexion  with  a  few 
(ieterinin  itions  of  the  di.imeters  of  the  Sun  and  Moon,  on  pp.  357-358.     A  few  occultations  observed  in  1846, 
anJ  the  observed  times  of  commencement  of  the  Solar  Eclipse  are  given  on  p.  359. 

The  rasjlts  of  the  observations  of  comets  and  of  Neptune  are  collected  on  pp.  422-425,  with  the  Wash- 
in^ron  mean  lime  corresponding  to  each  result,  and  the  adopted  mean  place  for  1850.0  of  the  stars  of  com- 
pirison. 


*Mr.  Walker,  though  formally  in  charge  of  the  instrument,  waa  chiefly  engaged  during  the  year  in  computations. 

17 


OBSERVATIONS 


WITH  THE 


WEST  TRANSIT  INSTRUMENT, 


1846. 


NATIONAL  OBSERVATOEY. 


..-v^ 


'• 


[2] 


APPABENT   BIGHT   A8CEN8I0K8    OBSE&TES   WITH   THE    WEST   TSAHSIT    INSTKUHEKT. 


NATIONAL    OBSEHTATOBY WASHINGTOK.  [    3    ] 


[2 


r  WITH  THE   WEST  TBAKSIT   IKSTRFMEHT. 


I,  -M  L. 
1,  M  L. 
1,  'M  L. 


i 

V.U.O, 

C..C.. 

H.IUtc. 
Oi. 

«. 

n. 

'. 

AtU. 

•r  1! 

^:"il5 

+0.181 

-Hi.'iag 
.1*1 

/    37.51 

I    .031 

.on 

11,  +0(.36  npplicO  l« 
17.  Oliiervnl  ihv  centr< 
IH.  Olim-rved  PolnrM  o 

of  Mare. 
trr  IliP  micrnmeti-T  wire  nl  1  rcis. 

■•       1ft 
••       Iff 

.118 
.118 

.181 
.181 

.139 
.139 

36.69 
25.53 

.013 
.033 

1 

MATIOSAL    OBSEHTATORT— 


ABHIH6TOH. 


[6   ] 


TE 

TIMES  OP  TRANSIT  OVER  WIRES. 

CORRECTIONS  FOR 

Observed  R. 

Rcduc- 

.; 

(6. 

r-  ' 

■«. 

SeTQi-diom. 

Clock. 

A»c««uons.      ,g5jj,j 

19 

1  ■         Veiiu^,  1st  L. 

i.^S:  :  : 

+  o'   0.93 

.25 
.36 

+   i.so 

-  25. Gl 

.49 

^i  52  Is'ib'       .'■  . 
3  35  20.80+  11.16 
2  54  15.46|      11.15 

K. 

4  1  i7    Tniiri     .     . 

5  !        Tiiuri,  (1176) 

6  '  >■'    Eridani        . 

+  0    0.34 

;-0    7,5W 

+  0  o.ai 

.46 
.45 
.44 

3  38  92.25 

3  40    2.64 
3  50  52.41 

12.33 
12.32 
9.70 

7  .         V.«m     .     . 
«      a     Ta.lri      .      . 
•J      :>     Timri      .      . 

*              .31 
'+  0    0.31 
-  0  1G.13 

.43 
.42 
.40 

4    2    4.23 

4  27    7.16 

5  16  35.9» 

il.74 
12.75 

11  :  c    OriiitiiH  .     . 
1-J  '  a    C.>Juii>lm:     . 

+  0    0.19!         .       . 

—  0    7.01          .       . 

—  0  26.141         .       . 

■■I 

5  25  .W.27 
5  28  26.11 
5  34    6.43 

8.67 
10.15 
6.74 

14  '  (1    rr»:e  Miiu^ris, 

15  a     C:uiiHMaj.™ 

.  F 

+  0  0.33!      .     . 

—  0    5.391         .       . 
+  0    O.IM         .       . 

.36'    6  13  41.04 
.35     6  21  35.96 
.34     6  36  23.86 

+  19.13 
-51.36 

+    8.43 

90 

16  e     Ctuiia  Mnjoria 

17  S.,.i,  Isi  L. 

18  1       Su...  a.i  L. 

.lel      .     . 

:15i  ■  ■ 

25.34     6  53  36.73 
24.99   20  10  11.09 

7.18 

A. 

33 

ID  1        S..I.,  IsiL. 

21  1        Veiiu*,  1st  L. 

.19 

.19 
.23 

U-... 

^:;; 

ao  18  38.02 
22  58  26.53 

22  i  iJ"   Ceti  .     .     . 
24  1         Jupiltr,  l«l  L. 

n 

.22 

.76 
.21 

+  '  I.Sti 

.40 
.45 
.44 

1  16  20.36 

J.  43  24.54 

2  1  21.78 

1 1. 37 

14.97 

ae    y   cm .   .    . 

■21  :  i3    PcKci    .     . 

i) 

.8fi 
.25 

.44 

.43 

.40 

2  16  30.27 
2  35  30.54 
2  58  12.05 

16.61 
11.30 
13.55 

2d  '  a    Pmti    .     . 

2J      7     Tauri      .      . 
3U  1  ;'    Eridani        . 

.53 
.33 
.21 

.3P 
.36 
.34 

3  13  23.66 

3  38  29.01 
3  50  53.33 

14.69 
12.37 
9.73 

31  '  ti'   Eridani  .     . 
33     y    Oriiiuis  .     . 

.16 
.47 
.27 

.29 

.25 
23.24 

4  29  35.34 

5  5  22.13 
5  16  54.30 

7.70 
14.80 
10.85 

23 

34  '  =    Lym      .     . 
33  ,        S.iii,  1^1  L. 
36           Sun,  3d  L. 

s 

.43 
.33 
.33 

1  :  : 

22.66 

.5d 

IS  31  43.68 
30  23  50.33 

8.99 

K. 

37  '        Vfnus.l'.iL. 
3H  1         J«[.ilcr,  Isl  L. 

.35 

.36 
.35 

+     1.27 
+    1.3a 

.46 
.30 
.27 

33    0  18.09 
2    1  42.73 
S  35  20.76 

11.29 

40  j  a    Cm  .     .     . 
1-41  !  a     Pi-niei     .      . 
42  !  J-'    Eridfl.a        . 

+  0    0.35 
—  0   o.iu 
+  0    0.34 

.2r 

.24 
.21 

3  54  15.36 
3  13  93.50 
3  50  52.16 

11.31 
14.64 
9.75 

ri 

.37 

.37 

+  0    0.40 

.SO 
.IS 
.13 

4    2  13.07 

4  27    7.10 

5  15  36.11 

11.78 
12.79 

44  '  n    Trmri     .     . 

45  1  ,3    Ta,.ri     .     . 

4G  1  d    Orkuiia  .     . 
47  i  e    OrionLs  .     . 
Id  '  a    Coliunba:     . 

-0  14.15 

+  0    0.35 
.33 

.12 
.12 
.10 

5  24  10.39 
5  28  26.14 
5  34    6.37 

10.38 
10.17 
6.79 

49  !  a     Ononis  .      . 

.36 

+  0    0.38 

.10 

5  46  52.32 

6  13  41.00 

lO-f   S 

+  la.  13 

.-.1  !  rf    Ur«n;  MiiWs, 
32      a     Ca,ii«ll„j..ria 

3. 

P. 

-  0    3.01 
■1-  0    0.33 

.07 
-25.06 

6  21  34.85 
6  38  23.91 

7  51   .75 
+      8.42 

z.  of  mercury  witliout  stopping  ih 

clock. 

.„.. 

,..„„ 

CLOCW    , 

H.Rate. 

m. 

n. 

«■ 

Atfji. 

Oi. 

Jainmry  H.  Ai  21*.  IPm.  look  out  0.1  0 
41.  Olimrred  by  reQvclion. 

Jon. 

19 
20 
33 
S3 

■t-0.il8 
.118 
.118 
.317 

f0J81 
-IBl 
.181 
.063 

fo!i29 
..139 
.129 
.129 

B. 

/     25.49 
24.91 
33.44 
32.30 

I  .039 
.033 
.057: 
.059  1 

X   6    ]  APFAREMT   BICHT    ABCENS10K8   OBBEBVED    WITH    THE    WEBT   TKAHSIT    INSTRUMENT. 


RATIONAL    OBSEKVATOAT — WA8HIMGT0K. 


[') 


[   8  ]  APPARENT    BIGHT   ASCENSIONS    OBSERVED   WITH    TIIE    WEST   TRANSIT    INSTRUMENT. 


NATIONAL  0B8EBTAT0SY — WABHINGTON.  [   9   ] 


B 


[    10   ]  APPABENT   RIGHT    ASCENSIONS    OBBEBTED    WITH    THE    WEST  TBAH8IT   INBTBUMEirT. 


KATIOITAL   OBSEHTATOHT WA8HIW0T0H.  [    H    I 


[    16    J  APPARENT   RIGHT   ASCENSIONS    OHSERTED   WITH   THE    WEST   TRANSIT    IXBTRUHEITT. 


HATIOHAL    OBSEKTATOftr — WASHINGTON.  [    ^'''    ] 


[    18   ]  APPAHEKT   RIGHT   ASCEM8I0H8    OBSESTED    WITH   THE    WEST   TRAMSfr   INBTBUHEHT. 


HATIOKAL   OBaERrATOKY WASUIHGTOH.  [    ^^  } 


[   30    ]  APPARZST   BIGllT   ASCENSIOSB    OBSESrED    WITH    THE    WEST  TRANSIT    IITSTauMENT. 


NATIONAL   OBSEar^TOay — WASHUHaTOM.  [    ^1    ] 


[    22    ]  APPABENT    HIGHT   ASCEKB10KS    OBBERTED   WITH    THE    WEST   TRANSIT    IKSTRUMEKT. 


KATIONAL   OBSERTATORY WASHINGTOK.  [   -^    ] 


s  a^ 


{   24   ]  APPAKEKT   BIGHT    ASCENSIONS    OBSERVED   WITH   THE    WEST   TRANSIT   INBTBDMENT. 


MATIOHAL   OBSEKTATOHT — WAIBIHOTOH.  [  ^   J 


S        3 


s 


{   26    ]  APPAKENT   EIGHT   ASCENfllOlTB   OB8EBTCD   WITH    THE    WEST  TRANSIT   IMSTSTIMENT. 


IMTIOITAL   OBSERTATORT — WASHIMGTOlt. 


[27] 


[    28   ]  APPAHE8T   KIGHT   ABCEN8I0KS    OBSERTED   WITH    THE   WEST.TKAKBIT   IKSTSITKEHT. 


HATIOHAL   OB8EB7AT0RT — WASBItfGTOH.  [   ^9    J 


SI  :i 


I   30   ]  APPAREHT   UGBT   ASCENSIOHB    OBSERTED   WITH   THE    WEST  TSAH8IT   mSTBUKEirr. 


HATIOMAL    OBSERVATORY — WA8HINGT0IT,  [    ^l-    ] 


[   32    J  APPARENT   KI6BT   ABCEKSIONS   OlSERVED   WITH   THE    WEST  TBAKBIT    IITSTEITHERT. 


HATIOKAL   OBSESYATOST — ^WASHIHGTOM.  [    33    J 


{   34    ]  AFPABEMT   UGHT   A8CEKS10KB    0B8EBTED   WITH   THE    WEST   TBAMSIT   IMBTKUHEMT. 


NATIONAL   OBSEBVATORY — WASBINOTOIT.  I    35   ] 


[    36    ]  APPABEMT   BIGHT   ASCENSIONS    OBSEBTED   WITH   THE    WEST   TBAKSIT    INSTRUMENT. 


RATIONAL   OBSEBrATOBY — WA8HIKGT0N.  [   37    ] 


[40] 


APFAHEKT  BIGHT  ASCEMBIOKS  OBSEHTED  WITH  THE    WEST  TKAKBIT   IKSTAVMEBT. 


VATIORAL    OBSEKTATOHr — WABHIHOTOir.  [    41    ] 


t42] 


APPABEMt   KIGHT   ASCBNBIOMS    OBBEKTED    WITH   THE    WEST  TRANSIT    IH8TA(FHEHT< 


OBSERVATIONS 


WITH 


THE   MURAL   CIRCLE, 


1846. 


NATIONAL  OBSERVATORY. 


[   44   ]  AFFASENT    DECLIVATIOIIB — tlVRJLL    CISCLE. 


J!7ATI0NAL   OBSERVATOBT — ^WASHINGTON. 


[45] 


•^^ 


X>RR£CnONS  FOR 


■trument. 


-0     0.07 

0.03 

-0    0.03 

-6  41.90 
17.95 

4.19 
0.03 

•     •     • 

0.04 
hO  0.11 
-0    0.05 

hO  0.18 
-0  9.87 
H)  17.86 

3.96 
0.02 
5.72 

31.10 

46.98 

+0   0.03 

H>  41.06 
•H)  0.05 
0.03 


■H) 

-0 


0.01 

0.04 
0.03 


+0 
-0 


0.01 

0.11 

0.04 

30.64 


0.01 
-0  9.95 
fO    9.41 

10.13 
9.51 

10.16 

10.07 
10.27 
10.12 

10.46 
10.30 
10.30 

10.13 
9.86 

•i  4i.34 


Objects. 


»       // 

—14  35.75 
—47  54.80 
+  0  44.39 

-h  0  38.34 

—  1    9.57 

.60 

.64 

—  1  9.68 
-f  0    0.25 

—14  33.63 

4-  0  11.28 

0  44.86 

-f  0  38.19 
.19 

—  1  10.52 

.56 
.60 
.66 


+ 


1 

0 


.72 
10.81 
31.55 


.53 

0  44.80 
+  0  43.23 

—  0  11.22 
-f  0  16.68 

1  20.45 

+  0  35.67 

—  0    7.49 
+  0  11.30 

0  50.37 

3  18.73 

4-  0  37.73 

—14  37.77 

+  0  55.38 

0  54.41 

+  0  36.69 
.69 

—  1    9.68 

.68 
.68 
.68 

.68 
.68 
.68 

.68 
.68 
.68 

.68 
^  1    9.68 

+  0  30.93 
.94 


I 


I 


Corrected 
Readings. 


o     ' 

101  43 
73  53 
76  57 

75  40 
350  23 


// 


41.26 
49.20 
22.47 

41.46 
54.05 
52.96 

53.13 
54.61 
53.45 

52.03 
56.52 
29.13 

33.92 

51.69 

50.95 
52.85 
51.48 

50.43 
50.34 


68  9  25.10 


40  14 

101  29 
50  38 
76  56 

75  8 
350  23 


76  18 
75  24 

29  34 
55  16 
92  50 

63  41 
33  3 
50  25 

79  18 

113  3 

71  31 

61  7 

48  52 


31.32 
39.63 

55.16 

3.90 

40  63 

53.51 
27.79 
19.03 

44.47 
19.63 
15.68 

19.40 

27.48 


34  20  30.99 

310  23  53.73 

54.46 
53.83 

54.48 

54.39 
54.60 
54.44 

54.78 
54.52 
54.62 

54.45 
54.18 

28    5  53.90 


Zenith 
PoinL 

890  6a' 


f/ 


54.44 
54.23 


55.83 
54.37 


>     53.15 


52.92 


8500  59' 

56". 54 


56.63 


56.73 


^^^^^^^^%^%^ 


Apparent 
Declinations. 


o   '   '» 

—  22  49  7.57 
+  4  59  44.28 
+  1  56  11.01 

+  3  12  52.02 
+  88  29  39.79 

+  38  38  41.63 

—  22  36  16.95 
-f  28  14  37.10 
-f  1  57  4.49 

4-  3  44  59.70 


+  88  29  41.11 


H-  10  44  7.07 

+  2  35  0.85 
4-  3  28  52.54 

4-  49  18  37.01 
4-  23  37  28.27 

—  13  57    8.46 

4-  16  U  38.66 
4-  45  50  4.38 
4-  28  28  13.14 

—  0  25  12.30 

—  34  9  47.46 
4-    7  22  16.49 

—  22  13  43.61 

—  9  58  51,69 

4-    4  33    4.86 


4-  88  29  41.61 


4-  10  47  37.07 


Reduc- 
tion to 

1860.0 


ti 


i 


o 


4-53.87 
7.42 
66.92 


53.81 


63.52 
59.89 

40.63 
44.84 
51.35 

34.09 
17.66 
18.16 

20.82 
21.43 
12.82 


4-53.69 


NADIR  POINTS— READINGS. 


A. 


B. 


January  3. 
2190  59'   58"5 
57.5 
58.3 
P.  57.5 

58.5 
56.7 


Means      57.83 


January  3, 

219    59    58.0 

57.3 

P.  58.5 

56.7 


Memis      57.63 


January  5. 
219    59    57.5 
57.5 
58.4 
P.  57.0 

57.0 
57.0 


Means      57.40 


C. 


9h. 
48"6 
49.7 
48.2 
50.5 
48.2 
50.3 


49.25 


U., 
47.5 

48.8 
48.4 
48.7 


48.35 


20A. 
52.5 
53.0 
51.7 
53.0 
52.0 
52.3 


52.42 


January  5. 
219    59    54.0 
53.3 
54.0 
P.  53.7 

55.0 
53.0 


Means       53.83 


January  8. 
179    59    59.7 
59.2 
60.1 
C.  60.0 

60.2 
60.1 


Means      59.88 


January  8. 
179    59     60.1 
59.5 
59.6 
C.  59.4 

58.8 
60.0 


Ah. 
48.8 
49.3 
48.3 
50.2 
48.7 
49.8 


49.18 


22A., 
53.0 
50.5 
51.6 
51.8 
51.5 
51.9 


54"5 
55.3 
54.5 
56.0 
54.5 
55.4 


55.03 


30m. 
54.6 
55.3 
54.6 
55.2 


D. 


49"0 
48.3 
48.3 
49.3 
48.6 
47.5 


48.50 


49.0 
48.3 
49.6 
48.6 


54.92   48.88 


57.0 
57.0 
56.3 
57.0 
55.7 
56.5 


56.58 


53.3 
52.7 
53.7 
53.0 
52.3 
52.4 


52.90 


51.0 
52.0 
50.3 
52.0 
51.0 
52.0 


53.0 
51.7 
52.5 
52.0 
52.6 
52.0 


51.38 


52.30 


30m. 
58.6 
56.2 
57.6 
57.1 
57.6 
57.6 


53.0 
52.1 
52.9 
53.0 
53.1 
53.2 


51.72 


2A., 
52.8 
52.2 
52.9 
51.8 
53.2 
51.2 


57.45 


52.88 


E. 


54"2 

56.8 
54.6 

58.4 
54.8 
57.8 


56.10 


55.8 

57.8 
55.3 
56.6 


F. 


61"5 
59.4 
60.7 
59.0 
60.7 
58.0 


59.88 


60.0 
58.0 
60.2 

58.7 


56.37   59.23 


58.0 
58.8 
56.0 
58.6 
57.0 
57.8 


57.70 


52.0 
55.0 
51.5 
55.2 
52.0 
54.5 


58.0 
57.6 
59.5 

57.8 
57.8 
57.4 


58.02 


58.8 
56.4 
58.0 
56.6 
58.5 
56.5 


53.37 


58.9 
54.3 
55.9 
55.9 
55.5 
55.9 


15m. 
60.0 
60.0 
59.9 
59.2 
60.3 
58.2 


51.9 
51.2 
51.9 
51.5 
51.1 
51.3 


Means      59.57    52.35   59.60  51.48 


56.07 


59.6 
58.8 
59.3 
59.0 
61.0 
57.6 


59.22 


57.47 


61.1 
61.4 
62.4 
62.4 
62.3 
62.5 


62.02 


59.1 
59.3 
59.2 
59.1 
57.1 
59.6 


58.90 


Means. 


54"38 
54.50 
54.10 
55.12 
54.22 
54.28 


54.433  ) 

4-4 


54.15 
54.25 
54.43 
54.08 


54.230 


56.05 
56.10 
55.93 
56.07 
55.30 
55.57 


55.837 
—  3 


52.93 
52.95 
52.43 
53.28 
52.97 
52.97 


52.922 
—  4 


57.38 
55.62 
56.75 
56.70 
56.70 
56.87 


56.670 
—.130 


57.25 
56.83 
57.13 
56.67 
56.93 
56.33 


56.853 
-.130 


' 


THERMOMETERS. 


»IR   rOINTS. 


3,     No.  1 

"  2 

5,      "  1 

"  2 

8,      **  1 


%^i^^^^^^^ 


Stone, 

Upper. 

O 

o 

45.5 

47,0 

46.0 

43.0 

41.0 

44.0 

41.0 

40.0 

43.7 

46.2 

44.0  1 

42.5 
42.9 

Lower. 


o 

45.0 
43.0 
40.5 
37.5 
44.6 
42.9 
43.4 


1.  Sun'*8  limb  badly  defined. 

6.  Partially  obscured. 

7.  Faint,  but  steady;  after  8  stopped  by  clouds. 
11  to  22.  Zenith  point  doubtful. 

20,  28,  29.  Very  unsteady. 

36.  Correction  of  N.  cusp,  for  defective  illumination — 0".84. 

44.  IBs.  before  passing  middle  wire. 

Nadir  point  Jan.  8,  No.  1,  mercury  unsteady. 


^^^^^^^^^^^^^^^^^^^^^^^^^^^ 


[  46   ]  APPAKEHT  DECLINJtTtOITS — ^UVBAL   CIBCLE. 


NATIONAL  0B8ERVAT0KT — WASHINGTON. 


[47] 


ORRECnONS  FOR 


4> 
-0 


It 

0.90 
1.31 
0.28 

0.18 
0.32 
0.16 

1.33 
0.59 
0.74 

0.16 
0.42 
0.90 

0.96 

0.04 

41.14 


+  0  23.08 

—  2  26.75 
1  10.52 

.52 
.52 
.52 

.52 
.52 
.52 

.52 
.52 
.52 

—  1  10.52 
-f-  0  31.29 

.31 


0.10  ;  +  0  44.30 
0.07     —  2  16.50 


0.02 


-H 


0.13 
0.09 
-H  0.23 

0.26 
-f«  0.33 
—010.09 


— 0 
-Hi 


0.04 
0.19 
0.02 


-H  0.10 

-^11.73 

0.75 

-0  0.07 

40  27.63 

0.06 

+0  0.01 
U  41.50 
.+•  0.17 


U 


0.12 
+0  0.03 
-0  0.19 

•HI  0.08 
-•  0.07 
•H)  40.50 

0.29 

0.16 

22.12 

6.17 
0.10 
3.67 

16.82 
M)  40.20 

-0  0.09 
-0  40.98 


—  0  11.09 

-h  0  16.48 
1  19.47 

0  23.14 

+  0  25.24 

—  1  39.40 
-f  1    5.27 

^  0  11.11 

+  0  50.93 

3  15.10 

+  0  37.03 
—17  32.40 
—17  57.20 

+  0    0.25 

1  37.70 
1  35.44 

0  31.14 

0  31.13 

+  0  25.51 

—  0  7.42 
+  0  11.20 

0  49.77 

+  0  37.27 

0  0.27 

1  39.84 

+  1  37.57 

—  0  18.42 
1  11.72 

.74 

.77 
.80 

.84 

—  1  11.88 

-h  0  31 .77 
-H  0  31.76 


Corrected 
Readings. 


o     »      " 

22  32  18.38 

19    2  47.02 

310  23  53.04 

53.14 
53.64 
53.48 

54.65 
53.91 
54.06 

53.48 
53.74 
54.22 

54.28 

28    3  18.26 

36  18  35.20 
293  40  22.02 
349  34  57.86 

15  16  6.66 
52  50  45.55 
22  26  46.40 

22  41  57.38 

301  10  21.61 

47  16  47.73 

169  34  31.60 
40  12  3.04 
73  3  23.22 

31  31  18.96 

19  27  8.71 

0*14  56.93 
60  40  50.18 

28  0  28.69 

22  42  4.00 

353  3  38.53 
10  25  30.50 
39  18  55.29 

31  31  25.05 
0  15  4.87 

60  21  9.34 

343  11  49.96 
310  23  61.83 

60.46 
59.76 
60.89 

60.73 
61.40 

27  53  53.90 


Zenith 
Point. 

3500  69^ 


11 
56.72 


56.69 


56.63 


56.58 


56.63 


63.02 


62.93 


62.75 


62.56 


Apparent 
Dedinations. 


// 


-f  16  21  17.59 
+  19  50  48.95 


-H  88  29  42.15 


-t-  10  50  17.68 

-h    2  35    0.74  +63.91 

H-  74  46  46.12  —41.18 

+  49  18  38.02  -1-43.23 


^Reduc- 
tion to 

186a0 


// 


-1-53.58 


-h  23  37  29.22 

—  13  57    9.67 
-h  16  26  49.48 

-h  16  11  38.50 
-H  82  16  45.78 

—  8  23  11.90 

-h  28  28  14.22 

—  1  18  27.21 

—  34    9  47.39 

-h    7  22  16.87 
-h  19  26  27.12 

4-  38  38  38.95 

—  21  47  14.30 


44.87 
52.05 

+34.25 
—14.26 

+28.38 

17.98 
20.35 
22.76 

13.25 


9.12 


+  10 
+  16 

+  45 

+  28 

—  0 

+    7 
+  38 

—  21 
+  55 


53  13.58 

11  38.27 

50  3.74 
28  11.77 
25  13.01 

22  17.25 
38  37.31 

27  27.15 
41  52.04 


+  88  29  41.16 


+  10  54  47.91 


34.31 

16.79 
17.91 
21.67 

13.41 
9.77 


60.17 


+53.46 


S 

I 

o 


C. 


P. 


NADIR  POINTS— READINGS. 


A. 


January  10. 
1790  59'  58"5 
57.7 
58.0 
58.0 
56.1 
57.1 
56.7 
56.6 


C. 

2A.,20m. 


Means      57.34 


B. 


lA., 
5r'6 
52.5 
52.9 
52.9 
54.5 
54.0 
53.2 

d<w  .  O 


C. 


40m. 

er'o 

61.7 
61.8 
61.6 
62.9 
62.0 
62.0 
61.1 


D. 


50"1 
50.4 
50.2 
50.3 
49.4 
49.9 
49.6 
49.1 


53.01:  61.76 


January  10. 
179    59    54.8 
55.1 
55.3 
C.  55.1 

55.2 
55.4 


E. 


59"7 
61.4 
61.4 
61.8 
64.3 
63.3 
62.0 
61.8 


49.86   61.96 


6fc., 

30m. 

55.8 

62.6 

50.1 

54.5 

61.8 

51.0 

55.2 

62.1 

51 .9 

54.9 

61.5 

51.6 

54.9 

61.2 

51.4 

55.0 

61.5  :  51.9 

1 

63.0 
61.6 
62.3 
61.8 
61.0 
61.7 


Means      55.15  55.05;  61.78.  51.32   61.90 


January  10. 
179    59    59.3 
58.0 
59.3 
P.  59.3 

58.6 
57.0 


19A. 
52.2 
53.5 

.'sa.o 

53.4 
52.5 
52.5 


63.0 
63.6 
62.6 
63.7 
62.6 
62.6 


49.8 
48.6 
49.4 
49.5 
48.8 
47.5 


Means      58.58;  52.85 


63.02 


48.93 


59.7 
61.6 
60.0 
61.3 
59.8 
59.8 


60.37 


January  12. 
179    59    62.3 
61.3 
60.4 
P.  60.6 

60.6 
60.6 


4A. 

62.0 

65.3 

62.0 

65.3 

61.3 

64.6 

62.4 

65.0  i 

62.4 
62.4 


65.0 
65.0 


59.8 
59.0 
58.3 
59.0 
59.0 
59.0 


Means      6J.97   62.08   65.03j  59.02 


January  13. 
179    59    61.0 
60.4 
61.0 
P.  60.3 

60.6 
60.6 


20A. 

61.0 

65.0 

63.0 

67.0 

61.5 

65.8 

63.0 

66.6 

62.3 

66.0 

62.3 

66.4 

57.0 
56.6 
56.6 
56.6 
56.6 
56.6 


68.0 
68.4 
67.7 
68.3 
68.3 
68.7 


68.23 


67.3 
70.8 
68.6 
70.6 
69.2 
69.5 


Means 


60.65  62.18   66.13  56.67 


69.33 


F. 


58"1 
58.0 
57.5 
58.0 
55.6 
56.8 
56.4 
55.8 


57.02 


54.5 
55.3 
55.0 
55.2 
55.1 
55.6 


Means.  \ 




56"50 
56.95 
56.97 
57.10 
57.13 
57.18 
56.65 
56.15 


. 


56.829 
—.138 


56.80 
56.55 
56.97 
56.68 
56.47 
56.85 


' 


55.12  56.720  , 
—.140 


57.8 
56.0 
57.0 
57.3 
57.5 
55.5 


56.97 
56.88 
56.88 
57.42 
56.63 
55.82 


56.85   56.767 
—.138 


65.6 
64.0 
62.8 
63.0 
63.0 
63.0 


' 


63.83 
63.33 
62.52 
63.05 
63.05 
63.12 


^ 


63.57 


63.150 
—  .130 


64.0 
62.5 
63.8 
62.5 
63.8 
63.8 


62 
63 
62 
63 
63 
63 


.55 
.38 
.88 
.27 
.08 
.20 


I 


- 


63.40  63.061 
.130 


THERMOMETERS. 


•IE  POINTS. 


10,  No.  1 


..       2 

"       3 
12,      "       1 


13. 


ti 


Stone. 


42O0 


41.6 

39.6 
40.0 

39.6 


Upper,  j  Lower. 


3805 
39.5 
38.5 
33.0 
34.8 
39.7 
36.0 
39.0 
38.0 
40.5 


3805 
39.2 
38.8 
35.0 
35.8 
38.5 
35.5 
37.0 
38.^ 


19.    Tauri  1164,  is  N.  of  17  Tauri,  39". 40. 
29.  Cor.  for  defective  illumination  — 1".36. 
31.  Very  unsteady;  much  parallax  to  E.  and 
33.  Cor.  for  divisions  -Hy'.04. 

37.  Passing  clouds. 

38.  Seen  only  on  the  4th  wire;  indistinctly, 

39.  Through  clouds. 

40.  Stopped  by  clouds. 

42.  Cor.  for  divisions  +^'.14. 

43.  "  "        — 0";i3. 

Nadir  Point,  No.  3,  Jan.  10,  much  parallax. 


12 


k^^^^^^^^ 
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[   48   ]  APPABEKT   DECLINATIOHO MDKAl   CIBCLE. 


NATIONAL   OBSERVATORY — ^WASHINGTON. 


[49] 


•RRECnOXS  FOR 


mment. 


91 

0.13 
O.Od 
0.01 

>  0.08 
\  0.05 
I    0.04 

\  0.16 
)  0.16 
9    0.04 

0    0.19 

0  0.02 
«   0.10 

•0  0.07 
■4)  5.48 
H)  0.22 

4.68 
5.37 
5.21 

4.89 

4.97 
0.01 

0.8^ 

0.93 

,       0.56 

1  0.76 
1.30 
4.79 

•H  0.07 
•A  0.13 
-fO  2.62 


Objects. 


+0 


0.06 
2.63 
3.19 


0.05 

0.13 

fO  0.02 


-0 
-0 

H 


I     // 

—  0  45.14 

—  0.43.93 
-h  0  11.36 

0  16.93 

1  21.40 
0  23.66 

-f-  0  25.98 

—  0    7.58 
+  0  11.43 

0  50.80 
3  20.80 
0  38.08 

0  0.26 

1  35.25 
-h  1  37.47 

—  1  10.27 

.28 
.28 

.28 
.28 
.28 

.29 
.29 
.29 

.29 
.29 

—  1  10!30 

+  0  37.49 
-h  0  17.85 

—  1    8.47 

.48 

—  1    8.49 
+  1  28.15 

2  27.19 
0  40.03 
0  11.29 

+  1  58.00 


O.Il 

0.70  ;  —  1  18.85 


0.12 


-0  1.19 
-4)  0.06 
H)  0.07 

H)  11.82 

-0  5.27 

0.07 

<0  36.12 
H)  0.08 
H)   0.09 


.84 

—  1  18.84 
-I-  0  38.09 

—  0  10.51 

26  57.14 

26  56.54 

4-  0    0.26 

1  36.27 
1  34.10 
0  11.65 


-0   0.09     -f  0  28.31 
-0   0.15  .  —  0  18.71 

44.03  :         1  12.69 
-0    4.90  .  —  1  12.80 


Corrected 
Readings. 


O 

143 
144 
190 

15 
52 
22 

22 

353 

10 

39 
73 
31 

0 

60 

310 


31 

16 

311 


55 

67 
33 
10 

62 
307 


31 
350 

30 
0 

59 

10 

24 
343 


41  22.34 
35  14.95 
25    4.17 

16  12.79 
50  52.32 
18    2.27 

42  3.77 
3  37.84 

25  29.27 

18  54.99 

3  30.25 

31  25.51 

15  2.99 

10  39.88 

23  59.01 
59.69 
59.63 

59.21 
59.29 
59.36 

60.20 
60.27 
59.90 

60.10 
60.64 
59.92 

31  27.19 
18  .38.34 

38  12.27 

12.16 
11.67 

24  26.21 

39  53.26 

16  58.21 
30  20.74 

45  43.56 

44  48.23 

.83 

.02 
55  6.68 
15  26.24 

7  40.52 
15  3.99 

59  43.48 
39  6.79 

33  56.04 

11  52.61 


Zenith 
Point. 

3690  59' 


310  24 


0.66  '\ 
1.77  j  I 


THERMOMETERS. 

tR  POINT  a. 

Stone. 

Upper. 

Lower. 

O 

O 

O 

13,    No.  2 

39.0 

35.0 

35.0 

14,      "     1 

36.3 

40.8 

38.0 

41.0 

38.0 

"     2 

37.5 

37.0 

37.0 

39.0 

37.8 

"     3 

37.5 

33.8 

34.0 

35.0 

35.0 

15,      •*     1 

36.0 

40.0 

37.0 

18,      "     1 

32.0 

32.0 

II 
62.56 


62.36 


62.44 


62.65 


62.77 


63.20 


02.17 


Apparent 
Declinations. 


o  '   'I 

+  2  34  59.03 
+  3  28  51.64 
+  49  18  40.86 

-f  23  37  29.02 

—  13  57  10.51 
4-  16  35  39.44 

+  16  11  38.04 
+  45  50  3.97 
+  28  28  12.54 

—  0  25  13.18 

—  34  9  48.44 
-f-    7  22  16.30 

+  38  38  38.62 

—  21  16  58.27 


Reduc- 
tion to 

186a0 


f%«!^^^^^^^rfi%^^^^^^^^^^>^^^^^^^^^^ 


II 

H-64.14 
60.50 
43.03 

44.90 
52.44 

34.35 
16.67 

17.88 

21.79 
23.53 
13.49 

10.11 


+  88  29  41.93 


-f  7  22  14.71 
+  22  35    3.56 

-I-  87  15  29.87 

—  16  30  44.31 

—  28  46  11.36 
4-  5  36  43.69 
+  28  23  21.16 

—  23  52    1.54 


53.46 


13.57 
+  2.70 

—  7.63 

5.66 

5.32 
23.03 
20.77 

—28.91 


+  88  51    6.34   -f-31.55 


4-    6  58  .35. .34 


-38.00 


4-  48  38  15.78 

38.55 

4-    8  46    0.50 

4-  38  38  38.46  4-10.44 

1 

—  21    6    1.03  j 

4-  28  14  34.63 

68.45 

4-  14  19  45.38 
4-  55  41  48.81 

73.43 
4-60.69 

^^^^^^^^^^^ 


^^k^^^ 


. 


a 

o 


p. 


NADIR  POINTS— READINGS. 


A. 


January  13. 
1790  59'   60"3 
59.8 
60.5 
P.  59.3 

60.0 
60.0 


B. 


Ah., 
6r'5 
63.5 
62.0 
62.0 
62.0 
62.0 


C. 


Means      59.98 


January  14. 
179    59    ,59.3 
59.5 
59.3 
C.  59.9 

60.0 
60.1 


62.  r 


50m. 
65"4 
66.5 
65.5 
65.0 
65.5 
65.5 


65.57 


D. 


E. 


58"6 
58.0 
59.0 
58.5 

58.7 
58.7 


6r'5 
68.3 
68.3 
68.0 
68.3 
68.3 


58.58 


20A. 
61.1 
61.8 
61.5 
60.9 
61.2 
60.9 


66.1 
66.2 
66.6 
65.9 
66.8 
66.1 


55.5 
55.9 
55.9 
55.5 
56.0 
56.5 


68.12 


F. 


62''6 
60.7 
62.7 
60.7 
62.0 
61.6 


Means. 


61.72 


71.0 
70.1 
70.7 
70.0 
70.2 
70.0 


60.9 
61.4 
61.1 
61.4 
62.0 
62.3 


62^ 
62 
63 
62 
62 
62 


'65 
.80 
.00 
.25 
.75 
.68 


62 


.688 
.130 


62.32 
62.48 
62.52 
62.27 
62.70 
62.65 


Means      59.68 


January  14. 
179    59    60.1 
60.0 
60.0 
C.  59.6 

60.5 
60.4 


Means      60.10 


January  14. 
179    59    59.0 
59.9 
59.9 
C.  59.6 

59.7 
59.3 


61.24   66.28   55.88;  70.33 


4A. 
61.9 
61.7 
61.7 
61.3 
61.0 
60.7 


61.1 
61.2 
61.2 
61.0 
60.7 
60.2 


61.38   60.90 


9A. 
62.9 
62.6 
63.0 
62.3 
63.0 
62.4 


61.1 
61.6 
61.9 
61.0 
61.9 
61.2 


Means      59.57 


62.70 


60.0 
60.0 
60.0 
60.0 
60.9 
60.8 


67.6 
67.4 
67.2 
67.1 
65.4 
65.5 


60.28 


60.8 
61.6 
62.0 
60.9 
61.6 
61.2 


66.70 


66.9 
66.2 
67.2 
66.2 
67.1 
66.5 


January  15. 
179     59     61.5 
60.6 
61.3 
P.  61.5 

61.0 
61.0 


2nA. 
61.0 
63.0 
62.4 
63.0 
62.4 
62.4 


Means       61.15 


January  18. 
179     59 '59.0 
59.0 
59.0 
P.  ,58.5 

58.7 
57.8 


62.31 


61.45 


62.3 
63.0 
62.3 
63.0 
62.4 
62.0 


62.50 


2A., 
61.6 
63.0 
62.2 
62.2 
62.5 
62.0 


20m. 
61.0 
62.2 
61.5 
61.5 
61.5 
60.0 


61.35 


61.4 
60.6 
61.2 
61.4 
61.4 
61.0 


66.68 


64.5 
66.8 
65.4 
66.6 
65.0 
65.0 


61.52 


66.0 
66.0 
66.0 
66.0 
68.0 
67.7 


66.62 


64.8 
66.0 
66.2 
65.3 
66.0 
65.5 


62.489 
—.132 


62.78 
62.72 
62.68 
62.50 
62.75 
62.55 


62.664 
—  .131 


65.63 


68.0 
66.4 
67.4 
67.8 
67.0 
67.0 


61.17 


63.0 
62.2 
63.0 
63.0 
63.0 
61.5 


65.55 


62.5 
64.3 
62.7 
63.3 
64.0 
62.5 


67.27 


67.0 
65.4 
65.3 
66.0 
65.7 
65.0 


62.58 
62.98 
63.37 
62.55 
63.22 
62.68 

62.897 
—.129 


63.12 
63.40 
63.33 
63.88 
63.20 
63.07 


- 


63.333 
—.130 


62.35 
62.68 
62.28 
62.42 
62.57 
61.47 


Means      58.67i  62.25   61.28.  62.621  63.22   65.73   62.294 

—.129 


I      I      I 


2,  7,  41  to  44.  Very  unsteady. 

3.  Mercury  tremulous. 

15.  Observed  after  |)assing  the  wire;  cor.  fnr  divisions  4"  0".06. 
28.  Steady — large ;  obser\'ed  without  cap ;  atmosphere  hazy. 
33.  Observed  between  mic.  and  fixed  wires. 
43.  Cor.  for  defective  illumination  —24' MO. 
45  to  47.  Atmosphere  smoky. 

46.  Cor.  for  divisions  — 0".07. 

47.  do.      do.        — 0".02. 


^^^^^^^^^^^^^^4 
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[    GO  ]  APPABEKT  DECLIVATIONB MURAL    CISCLC. 
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[   63  ]  APPABEHT  DECLIHATIOirS — MOBAL   CIECLE. 


NATIONAL   OBSERVATORY — ^WASHINOTON. 


[63] 


IRECnONS  FOR 

Corrected 

Zenith 

Apparent          Reduc- 

• 

NADIR  POINTS— READINGS. 

Readings. 

Point. 
390  69' 

DecluiationB. 

tion  to 
1850.0 

CD 

.a 
0 

iment. 

Objects. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

f* 

1      // 

0      t       II 

// 

0     '      // 

// 

n.m 

-f  0  31.71 

J 

61.27 

c. 

January  23. 

22*., 

30m. 

61"55 

0.07 

-f  0  44.30 

35  24  48.55 

-f    3  28  51.97 

+61.14 

1790  59'    57'6 

63"0 

60''9 

58"3 

65^1 

64"4 

0.02 

—  0  11.48 

349  35    1.34 

+  49  18  39.18 

42.63 

58.0 

62.0 

60.9 

58.9 

65.0 

65.0 

61.63 

0.20 
0.06 
0.65 

+  0  26.07 

0  0.27 

1  31.25 

22  42    4.10 
0  15    4.53 

61.67 

+  16  11  36.42 
-h  38  38  36.39 

34.65 
12.69 

57.7 
C.          58.0 

57.8 

62.5 
62.1 
62.1 

61.0 
61.1 
61.0 

59.0 
59.8 
59.7 

65.7 
65.1 
65.0 

64.9 
65.9 
65.4 

61.80 
62.00 
61.83 

1     58  18  13.49 

—  19  24  32.57 

58.1 

62.0 

61.; 

59.8 

65.2 

65.8 

62.00 

0.25 

+  1  33.31 

0.04 

—  0    6.32 

354    9  34.26 

+  44  44    6.66 

42.33 

Means       57.87 

62.28 

61.00 

59.25 

65.18 

65.23 

61 .803  \ 

0.15 

-f  0  43.31 

\     42  41  53.92 

—  .133 

-h  0  42.19 

—    3  48  13.00 

».37 

10.34 

—  1  12.50 

310  23  58.54 

^ 

10.23 

.50 

58.43 

.± 

10.78 

.50 

58.98  (T 

1 

11.03 

.50 

59.25 

1 

10.07 

.51 

58.26 

January  23. 

Ifc., 

30fii. 

1 

9.94 

.51 

58.13 

179    59    59.5 

60.9 

62.2 

58.1 

66.4 

65.8 

62.15 

10.52 
10.44 

.51 
.51 

58.71 
58.63 

>     62.00 

-f  88  29  42.62 

53.88 

59.1 
59.6 

61.6 
61.4 

62.4 
62.6 

58.2 

57.8 

66.9 
66.9 

65.1 
65.0 

62.22 
62.22 

10.40 

.52 

58.57 

C.          59.4 

61.1 

62.2 

58.0 

66.8 

65.0 

62.08 

10.42 

.52 

58.60 

59.4 

61.2 

62.3 

58.1 

66.9 

64.8 

62.12 

10.49 

.52 

.53 
.53 

58.67 

58.68 
58.55 

58.0 

62.4 

63.0 

57.0 

68.6 

62.9 

61.98 

10.51 
10.38 

Means      59.17 

61.43 

62.45 

57.87 

67.08 

64.77 

62.128 
—  .130 

10.65 

—  1  12.53 

-1-  0  31.80 
-h  0  31.79 

58.82 
\     27  39  53.64 

J 

+  11  13  47.61 

0.04 
40.00 

0.23 

—  0    7.69 

353    3  35.53 

+  45  50    5.72 

15.59 

0.04 

-h  0  11.64 

10  25  26.85 

-f  28  28  14.40 

17.57 

, 

0.03 

3  24.89 

73    3  33.95 

—  34    9  52.70 

25.92 

' 

0.15 

0  38.78 

31  31  27.41 

—    7  22  13.84 

14.25 

January  23. 

19*. 

1 

179    59    64.7 

62.2 

69.6 

63.6 

67.2 

64.5 

65.30 

0.06 

0    0.25 

0  15    9.32 

65.22 

-f  38  38  35.15 

12.94 

p. 

63.0 

63.0 

69.6 

62.8 

67.0 

64.0 

64.90 

19.49 

1  28.62 
'1  30.78 

\     58    3  55.55 

—  19  10  11.08 

65.0 

63.8 

70.0 

64.2 

67.6 

66.0 

66.10 

0.06 

P.          63.7 

63.0 

69.6 

63.5 

67.0 

65.0 

65.30 

0.03 

0  41.50 

\     42  19    4.04 

4%    e\.w     *• /\     p»tf^ 

63.7 

63.0 

69.6 

63.5 

67.0 

65.0 

65.30    < 

38.92 

+  0  40.37 

—    3  25  19.57 

63.7 

63.0 

69.3 

63.5 

67.0 

64.5 

65.17 

19.74 
4.a3 

1   11  04 

310  23  59.43 
60.02 

N 

.01 

Means      63.97 

63.00 

69.62 

63.52 

67.13 

64.83 

65.345 

0.01 

.00 
.08 

60.33 
59.46 

'     62.13 

+  88  29  41.63 

53.90 

—.128 

19.34 

44.05 

.16 

59.67 

0.05 
40.53 

-h  0  30.99 
-f  0  30.97 

1     27  37  40.26 

+  11  16    1.12 

0.10 

—  0  44.78 

143  41  22.07 

+    2  34  59.19 

64.90 

* 

0.05 

—  0  43.41 

144  35  16.06 

-f    3  28  53.18 

61.27 

January  24. 
179     59     61.3 

5*. 

0.01 

-f  0  11.25 

190  25    3.02 

+  49  18  40.14 

42.58 

59.0 

64.0 

58.0 

65.6 

65.4 

62.22    \ 

».73 

0  16.71 

15  15  34.21 

-f  23  38    7.17 

44.86 

60.0 

59.4 

64.0 

56.0 

67.2 

62.5 

61.52 

0.03 

0  16.71 

15  16  13.97 

-f  23  37  27.41 

45.11 

61.0 

59.0 

64.0 

57.6 

66.2 

64.2 

62.00 

0.02 

+  1  20.61 

52  50  54.57 

—  13  57  13.19 

53.74 

P.          60.5 

60.6 

65.0 

58.0 

67.5 

63.3 

62.48    \ 

61.0 

60.2 

65.0 

58.5 

67.5 

64.2 

62.73 

•          • 

0  22.75 

21  40  33.47 

+  17  13    7.91 

60.6 

60.2 

64.6 

58.5 

67.5 

64.2 

62.60 

0.11 

H-  0  25.65 
—  0    7.49 

22  42    4.01 
353    3  36.04 

+  16  11  37.37 
4-  45  50    5.34 

34.72 
15.49 

' 

0.04 

Means      60.73 

59.73 

64.43 

57.77 

66.92 

63.97 

62.258 

0.01 

4-  0  11.31 

10  25  27.39 

-f  28  28  13.99 

+17.55 

—  .133 

THERMOMETERS. 


POIVTS. 


No.  1 

"       1 


(i 
(( 
(( 
il 


2 
2 
3 
1 


Stone. 


o 
32.2 

33.0 

30.5 


Upper. 


o 

33.7 
33.7 
30.8 
31.5 
32.5 
32.5 


Lower. 


O 
32.5 
33.2 
31.0 
31.7 
30.0 
32.0 


6.  Observed  between  micrometer  and  fixed  wires. 

10.  Correction  of  N.  Cusp,  for  defective  illumination,  — 1".09. 

27,  28.  Very  unsteady. 

31  to  52.  Zenith  point  doubtful. 

32  to  35.  Limbs  poorly  defined. 

35.  Correction  orN.  Cusp  for  defective  illumination,  — l'M2. 
46  to  3.  (j>.  54)  Zenith  point  deduced  from  the  declinations  of  tlie  stars,  63".27. 
Nadir  Pomt,  Jan.  23,  No.  3,  differs  greatly  from  the  preceding  and  following  :  Temp, 
of  stone  below  320. 


^^^^^^^b^^^^^^^^ 
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CM]  APPABCNT  DECLIRATI0R8 — ^HUBAL    CntCLE. 


NATIONAL   OBSERVATOaT — ^WASHINGTON. 


[55] 


[CORRECTIONS  FOR 

1 

Corrected 
Readings. 

Zenith 
Point. 

3590  69^ 

Apparent 
Decimations. 

Reduc- 
tion to 

1860.0 

1 

0 

NADIR  POINTS-READINGS.                        | 

ustroment. 

Objects. 

• 

A. 

B. 

C. 

D. 

E, 

F. 

Means. 

1 

»      // 

1        n 

O    '       // 

// 

0     »      '/ 

// 

-0    0.05 

+0  50.24 

39  18  58.16 

62.13 

—    0  25  16.78 

-f22.98 

P. 

January  26. 

23A., 

20m. 

" 

' 
I 

-0    0.01 

3  19.19 

73    3  35.30 

—  34    9  53.92 

26.14 

1790  59'   60"4 

5y'8 

63"1 

55"8 

6r'4 

65"4 

61"98 

0.04 

0  37.74 

31  31  27.60 

+    7  22  13.78 

14.32 

60.6 

58.7 

61.9 

55.4 

65.9 

66.6 

61.52 

0.06 

40.02 

4.81 

0  36.46 
+0  37.65 
—1    7.64 

1     41  34  26.40 
310  23  60.35 

60.5 

58.5 

62.0 

55.3 

66.0 

65.9 

61.37 

61.46 

—    2  40  45.69 

c. 

C.          60.6 
60.4 
60.9 

58.9 
58.7 

58.8 

61.8 
62.1 
61.8 

55.8 
55.9 
56.0 

66^4 
66.1 
65.8 

66.1 
66.1 
66.0 

61.60 
61.55 
61.55 

1.43 

.52 
.52 

59.58 
59.65 

* 

+  88  29  40.97 

53.96 

0.00 

Means      60.57 

58.90 

62.12 

55.70 

66.27 

66.02 

61.595 

1.18 

.63 

—1    7.87 

60.03 
59.11 

—.133 

4.87 

1-0    0.15 
-0    8.46 

|-H)  29.98 

29  38  51.85 

+    9  14  48.87 

K)    0.04 

0  16.81 

16    9  43.08 

+  22  43  57.64 

63.75 

0.06 
hO  40.39 

0  29.53 
0  29.54 

1     27  33    5.18 

+  11  20  35.54 

January  28. 

2U. 

-0    0.07 

0    0.26 

0  15    6.77 

62.27 

+  38  38  34.75 

14.10 

179    59    62.6 

59.1 

60.1 

60.0 

61.7 

71.0 

62.42 

0.00 
-0    7.35 

1  42.36 
.35 

1     61  35  11.65 

—  22  41  30.13 

61.4 
61.7 

59.8 
59.8 

60.4 
60.7 

60.5 
60.3 

62.0 
62.2 

70.3 
70.9 

62.40 
62.60 

0.78 
-4)    0  21 

1  24.46 
1  22.63 

1     57    2  59.78 

1     40  51  37.08 
310  23  59.55 

C.          61.1 

59.5 

60.1 

60.1 

62.1 

70.0 

62.15 

—  18    9  18.26 

61.7 

60.0 

60.9 

60.4 

62.1 

70.0 

62.52 

-0    O.Ol 

0  36.75 

61.1 

60.0 

60.4 

60.0 

62.4 

70.0 

62.32 

—    1  57  55.56 

i 

-0  42.18 
-0    4.78 

-fO  35.50 
^1    8.83 

X 

Means      61.60 

59.70 

60.43 

60.22 

62.08 

70.37 

62.400 
—  .133 

1  23 

.89 

59.46 

0.01 

.92 

59.31 

► 

+  88  29  42.17 

54.09 

1.73 

.94 

58.88 

5.07 

—1    8.94 

59.55 

* 

hO    0.08 
-0    7.52 

+0^29.86 
0  29.85 

\     29    8  34.06 

62.28 

+    9  45    7.47 

1 

hO    0.02 

0  17.16 

16    9  42.20 

4-  22  43  59.33 

63.91 

January  28. 

\h. 

179     59    62.0 

59.1 

58.6 

60.9 

62.3 

70.9 

62.30 

0.05 
39.76 

0  29.91 
0  29.93 

\     27  28  14.22 

+  11  25  27.31 

62.2 
62.1 

58.6 
58.2 

59.9 
59.9 

60.6 
60.7 

62.4 
62.1 

70.6 
70.2 

62.38 
62.20 

0.05 

+0  43.52 

36  18  43.90 

+    2  34  57.63 

+65.17 

C.          62.1 

59.8 

60.9 

60.3 

63.9 

69. 3 

62.72 

9.98 

—2  14.48 

293  40  24.80 

+  74  46  43.27 

—38.57 

61.8 

59.0 

60.1 

60.0 

63.5 

69.8 

62.37 

0.16 

-H>  42.20 

35  24  51.39 

+    3  28  50.14 

+61.53 

61.7 

59.2 

60.1 

60.4 

63.9 

69.9 

62.53 

0.00 
0.00 

—0  10.80 
-H)  28.57 

349  45    2.13 
25  30  22.64 

62.29 

-f  49  18  39.41 
-f  13  23  18.90 

42.52 
50.66 

Means      61 .98 

58.98 

59.92 

60.48 

63.02 

70.12 

62.417 
—  .133 

f-S    6.61 

0  28.68 
-t-1  19.03 

25  35  29.36 
52  50  53.62 

-h  13  18  12.18 
—  13  57  12.08 

49.91 
54.14 

-0    0.01 

t 
i 

•4)    0.02 

—0  25.18 

157  17  58.82 

61.97 

+  16  11  36.10 

+34.86 

hO    0.12 

—1  39.32 

301  10  23.22 

H-  82  16  42.00 

—  9.35 

1 

0.05 

+1    5.31 

47  16  56.06 

—    8  23  14.84 

+30.76 

0.01 

0  11.10 

10  25  27.34 

-h  28  28  13.88 

17.45 

( 
1 

0.09 

0  50.95 

40  12    9.44 

—    1  18  28.22 

22.36 

January  28. 

8A. 

0.02 

3  15.24 

73    3  33.98 

—  34    9  52.76 

26.98 

179    59    57.9 

61.2 

59.8 

61.2 

63.0 

66.0 

61.52 

fO    0.05 
-4)    8.95 

+0  37.04 
—1  24.59 

31  31  27.04 
305  29  20.68 

X 

-f-    7  22  14.18 

14.59 

58.5 
58.1 

61.5 
61.7 

59.9 
59.9 

62.2 
62.1 

63.2 
63.7 

66.9 
66.7 

62.03 
62.03 

-0    2  19 

.66 

20.63 

C.          57.8 

61.0 

59.1 

61.6 

62.6 

66.1 

61.37 

58.5 

61.9 

60.0 

62.1 

63.5 

67.3 

62.22 

fO    0.05 

.70 

20.12 

» 

+  86  35  39.27 

+10.46 

58.1 

61.1 

59.6 

61.9 

62.8 

66.0 

61.58 

-0    2.02 

.71 
—1  24.72 

19.95 
21.07 

■ 

-0    9.16 

Means      58 .  15 

61.40 

59.72 

61.85 

63.13 

66.50 

61.792 

fO    0.06 

H-1  27.46 

55  24  28.84 

—  16  30  47.62 

—  2.78 

—.131 

THERMOMETERS. 

llo3 

,  23.  Very  steady, 

rrection  of  N.  Cusp,  for  defective 

illumine 

' 

DIR   POINTS. 

Stone. 

Upper. 

Lower, 

1 

ition,— r.n. 

4.  Co 

o 

0 

o 

19.  0 

bserved  between  3a  and  4th  wires 

• 

26,  No. 

1 

37.3 

45.5 
45.1 

40.7 
40.0 

22.  C 
37.  A 

orrection  of  N.  Cusp,  for  defective 
pparent  R.  A.  3ii.  30in.  45».,  (7.1 

;  illumir 
iJmag.) 

"  ;) 

error  of 

lation,— 1".22. 

28,    " 

1 
2 

41.8 
42.6 

46.5 
45.8 
41.8 

42.7 
42.5 
41.2 

38. 
51.  0 
Nadir 

«      3 .  34     6     (10 
bserved  aAer  passing  wire. 
Points,  Jan.  26  and  28,  apparent 

barely  visible, 
collimation,  10"E. 

•     • 

42.2 

41.2 

« 

3 

42.0 

35.5 

36.5 

•     • 

39.0 

38.5 

14 


[66] 


ATPAKENT    DECLIHATIOMS — U0BAL  CIBCtE. 


NATIONAL   OBSERYATORT^^WASHINGTON. 


[571 


X)RRECriONS  FOR 

Corrected 

Zenith 

Apparent 
Declinations. 

Reduc- 

\ 

O 

NADIR  POINTS— READINGS.                        | 

Readings. 

Point. 
3690  69' 

tion  to 
1860.0 

V 

BtnimenL 

Objects. 

A. 

B. 

C. 

D. 

E. 

F. 

Means, 

1       n 

1      II 

0      '       " 

II 

O      '        " 

// 

0    3.18 

+  0    7.08 

6  40  40.88 

61.65 

+  32  13    0.02 

-^18.88 

c. 

February  3. 

OA. 

0.04 

0    7.08 

6  40  37.14 

+  32  13    3.16 

18.88 

1790  59'    61"6 

5r'7 

60"5 

59"7 

60"6 

69"2 

61"55 

0.20 

0  39.65 

33  16  59.63 

-f    5  36  41.27 

21.58 

60.3 

60.5 

62.6 

59.4 

64.8 

67.2 

62.47 

0.05 
0.05 
0.07 

mm^       mm  t^ 

+  0  10.59 
—  0  46.20 

0  17.92 

1  9.36 

38  56  34.31 
322    6  58.75 
343  11  53.22 

310  24    0.41 

62.00 

0    2  53.06 
-f  76  46  42.50 
-+-  55  41  48.03 

+61 .35 
•    63.18 

p. 

61.3 

P.          61.3 

61.3 

61.0 

59.6 
59.6 
59.6 
59.6 

61.5 
61.0 
61.0 
61.0 

59.7 
59.7 
59.7 
59.7 

63.0 
64.0 
63.5 
63.0 

68.4 
68.0 
68.0 
68.0 

62.25 
62.26 
62.18 
62.05 

43.75 

Means      61.13 

59.43 

61.27 

59.65 

63.15 

68.13 

62.127 

19.06 

.41 

.37 

—.133 

4.65 
0.00 

47 

.56 
.30 

•  1*^^^^ 

.48 

> 

+  88  29  40.80 

54.91 

5.12 

.45 

.35 

20.01 

.43 

.50 

44.93 

—  1    9.41 

.65 

-0    0.01 
0    7.66 

+  0  28.35 
.34 

\     27  39  16.09 

+  11  14  25.16 

0.00 
0    0.05 
0  38.27 

0  17.16 

0  29.68 

.64 

16    9  41.89 
\     27  12  29.58 

+  22  43  59.36 

64.38 

+  11  41  11.67 

0    0.05 

0  43.53 

,   36  18  42.75 

+    2  34  58.50 

65.52 

0.07 

4-  0  42.13 

35  24  49.00 

+    3  28  52.25 

61.88 

0.00 

—  0  10.92 

349  35    2.23 

+  49  18  39.02 

42.55 

0    0.04 

—35  13.97 

21  11  39.84 

+  17  42    1.41 

4)    0.07 

-f-  0    0.26 

0  15    6.87 

62.04 

+  38  38  34.42 

15.98 

49.64 
4)    0.01 

1  18.56 
1  16.91 

\     55    4  12.36 

—  16  10  31.07 

February  4. 
179    59    61.6 

22A. 
59.3 

60.2 

59.4 

61.8 

69.7 

62.00 

•0    0.01 

+  0    9.50 

38  39  45.91 

-f-    0  13  55.39 

60.0 

61.0 

61.3 

58.3 

65.0 

67.5 

62.18 

0.05 

—  0  45.98 

322    6  57.58 

+  76  46  43.71 

61.59 

61.7 
P.          60.3 

60.5 
60.2 

61.3 
61.0 

59.5 
58.5 

64.0 
64.0 

69.4 
68.6 

62.73 
62.10 

0.00 

0  17.87 

343  11  53.93 

61.90 

+  55  41  47.22 

63.37 

60.3 

60.2 

61.0 

58.5 

63.6 

68.3 

61.98 

44.39 

4  A      M*C% 

1    9.45 
.40 

.35 
.31 

310  24    0.89 
1.36 

1.07 
0.95 

* 

+  88  29  40.07 

55.02 

60.3 

60.2 

61.0 

58.5 

64.0 

68.3 

62.05 

19.68 
4.69 

Means      60. 7Q 

60.23 

60.97 

58.78 

63.73 

68.63 

62.173 
—.133 

0.00 

4.95 

—  1    9.27 

1.11 

^ 

0.01 

+  0  11.65 

27    9  43.34 

4-  11  43  57,81 

0.10 

0  43.73 

36  18  42.60 

+    2  34  58.55 

65.58 

0.02 

+  0  42.42 

35  24  48.89 

-f    3  28  52.26 

61.94 

0.00 

—  0  10.75 

349  35    2.05 

61.76 

+  49  18  38.96 

42.57 

-0    0.05 

33  22.46 

19  34  25.66 

-f  19  19  15.35 

0.00 

—  0    7.33 

353    3  33.57 

+  45  50    7.44 

14.55 

0.00 

+  0  11.09 

10  25  26.29 

-f  28  28  14.72 

17.31 

-0    0.01 

0  49.28 

39  18  57.77 

—    0  25  16.76 

23.98 

H)    0.01 

3  15.03 

73    3  34.82 

—  34    9  53.81 

28.32 

H)    0.02 

H-  0  36.93 

31  31  27.03 

+    7  22  13.98 

15.01 

-0    8.62 

—  1  24.30 

305  29  18.68 

■^ 

-0    2.23 

.25 

17.54 

» 

+  86  35  36.83 

4-12.33 

HO   0.01 

.19 

17.37 

-^   2.08 

1  24.14 

17.78 

February  4. 

12A. 

0.04 

0    5.31 

354  58  16.50 

-f  43  55  24.51 

—  8.79 

179    59    59.5 
60.0 

59.7 
59.7 

60.4 
60.4 

59.5 
60.0 

63.4 
63.4 

66.4 
66.4 

61.48 
61.65 

-4  19.72 

0    5.41 

354  53  56.72 

+  43  59  44.29 

8.64 

P.          60.0 

59.7 

60.4 

60.0 

63.4 

66.4 

61.65 

H  56.14 

0    5.22 
0    4.43 

355    3  12.77 
355  48    0.49 

4-  43  50  28.24 
+  43    5  40.52 

9.44 
13.39 

60.0 

59.7 

60.4 

60.0 

63.4 

66.4 

61.65 

-0    0.06 

Means      59.87 

59.70 

60.40  59.89 

63.40 

66.40 

61.612 

h7  31.31     —  0    4.40 

355  55  31.89 

• 

4-  42  58    9.12 

—13.54 

—.133 

THERMOMETEB 

LS. 

Feb.  3  and 

4.  Observed  ofl 

ten  through  clouds. 

• 

g^ 

VY 

V 

>Ift  POIVTK. 

Stone. 

Upper. 

Lower. 

7  to  13.  Ha 
17,  18,  22. 

Limbs  poorly  ( 
our  angles  dou 

defined. 

0 

O 

o 

29  to  33.  H 

btful :  observed  through  cl 

ouds. 

3,    No.  1 

4.         "       1 
"       2 

42.0 
42.5 
43.0 

45.0 
47.0 
40.0 

43.0 
44.0 
40.0 

49.  Transit 
48.  Apjiarei 

50.  *« 
51. 

not  noted ;  by  ( 

[It  R.  A.  6A.  38 

"      6    40 

"      6     56 

abs'n  of  March  11,  49  prei 
m.  195. 

49.5. 

6. 

jedes  48. 

Nadir  point. 

»  Feb.  4, 1 

^0.2 

,  apparent  error  of 

collimat 

ion  Eas 

t. 

t 

' 

^^0^^^^^^^*^^^^^^^*^*^^^^^^^^0^0^0^0^ 


^^^^^^^^f^^^^^H^i^ 


[  58  ]  APFABGNT  DECLIHATIOIfS — UDBAL  CIHCLC. 


KATIONAL   0B8EBTAT0RY — WASHINGTOIT. 


[59] 


RECTIONS  FOR 

Corrected 
Readings. 

Zenith 
Point. 

3690  69^ 

Apparent 
Declinations. 

Reduc- 
tion to 

i86ao 

Observers.        # 

NADIR  POlM'l'S— READINGS. 

ment. 

• 

Objects. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

// 

t       n 

O      '       " 

// 

O      '       II 

II 

0.05 

—  0    3.33 

356  56  13.79 

61.62 

+  41  57  27.08 

—17.08 

P. 

February  9. 

2A., 

30m. 

0.03 

0    2.38 

357  44  19.01 

H-  41    9  21.86 

19.22 

1790  59'   60"0 

57"0 

60"4 

57"7 

60"4 

66"6 

60"35 

8.07 

0    2.34 

357  43    1.01 

+  41  10  39.86 

21.06 

59.5 

59.5 

61.7 

58.0 

64.0 

64.8 

61.25 

6.13 
0.05 
0.70 

—  0    3.41 

+  0    0.74 

0    0.68 

357  46  35.13 
0  43  33.54 
0  39  31.73 

-f  41    7    5.74 
-1-  38  11    8.33 
-f  38  14  19.14 

21.06 
24.33 
25.13 

60.3 

P.          59.0 

60.3 

59.0 

58.4 
59.6 
58.3 
59.6 

60.8 
61.0 
60.0 
61.5 

58.0 
57.5 
59.5 
58.0 

61.0 
62.7 
61.0 
63.3 

67.7 
65.7 
67.7 
65.0 

61.03 
60.92 
61.13 
61.07 

0.06 

0    8  84 

8  31  15.40 

4-  30  32  25.47 
4-  30  32  54.32 

34.33 

8.78 

0    8.83 

8  30  40.55 

34.81 

Means    59.68 

58.73 

60.90 

58.13 

63.07 

66.35 

60.958 

0.03 

0  37.46 
0  15.39 

31  55    6.83 
14  30  37.36 

H-    6  58  34.05 
+  24  33  13.51 

35.89 
39.15 

—.133 

O.OO 

■ 

0.05 

1    4.11 

46  53  33.00 

—    7  59  52.13 

45.98 

O.OO 

0  15.46 

14  25    7.01 

61.48 

+  24  28  33.72 

48.72 

0.03 

-f  0  29.54 

26  10  53.59 

+  12  42  47.14 

52.96 

• 

0.03 

—  0  36.42 

336  19    9.06 

-1-  62  34  31.67 

57.22 

0.09 

+  0  19.05 

17  31  57.04 

+  21  21  43.69 

60.74 

0.04 

+  I  19.54 

52  50  37.10 

—  13  56  56.37 

66.26 

0.07 

—  0  16.90 

344  20  58.57 

+  54  32  42.16 

58.40 

0.03 

+  1  50.38 

61  36  24.76 

—  22  32  44.03 

—74.27 

0.07 

—10  41.05 

274  35  22.19 

+  55  41  41.46 

-1-63.46 

9.69 

1  18.78 

387  23  21.68 

X 

' 

5.04 

.79 

20.45 

0.03 
4.69 

.79 

.78 

20.04 
19.46 

► 

+  88  29  39.70 

55.07 

February  10. 

22A. 

9.55 

.76 

20.71 

179    59    59.8 

60.0 

60.3 

59.4 

61.3 

67.7 

61.42 

4.38 
0.01 
8.97 

1  18.73 
—  0  11.30 
+  0  37.44 

20.22 

349  35    0.06 

24  10  20.56 

60.83 

+  49  18  40.02 
+  14  43  19.52 

42.57 
47.33 

■ 

57.6 

53.2 

P.          58.4 

59.0 

61.3 
60.3 
61.3 
63.4 

60.3 
60.3 
60.6 
60.0 

58.0 
60.0 
58.4 
60.0 

64.0 
61.6 
63.0 
61.3 

64.5 
66.6 
64.4 
66.6 

60.95 
61.32 
61.02 
61.22 

3.15 

0  27.54 

24  15  14.84 

+  14  38  25.24 

46.18 

53.0 

60.2 

60.0 

59.5 

61.7 

66.3 

61.12 

6.03 

0  527.40 

24    8  57.58 

4-  14  44  42.50 
+  14  41  17.92 

43.85 

0.53 

+  0  37.48 

24  12  22.16 

39.95 

Means     58.83 

60.57 

60.25 

59.33 

63.15 

66.02 

61.173 

0.14 

—  0    7.47 
+  0    0.37 

353    3  30.02 
0  15    9.22 

61.04 

+  45  50  10.06 
4-  38  38  31.07 

14.24 
17.35 

—  .133 

0.07 

0.00 

1  37.19 

59  31  35.66 

—  20  37  55.36 

3.95 
0.O3 

1  14.31 
1  13.78 

1      53  11  27.86 

—  14  17  47.57 

D.05 

+  0    4.64 

37  17  11.62 

+    1  36  28.67 

0.05 

—  0  46.56 

322    6  59.24 

-f  76  46  41 .05 

63.00 

).08 

0  18.39 

343  11  54.09 

-h  55  41  46.20 

64.56 

).18 

1  10.13 

310  24    0.23 

' 

1.61 

.10 

.37 

).01 

.10 

.47 

• 

+  88  29  39.92 

55.81 

S.08 

.10 

.68 

>.79 

—  1  10.10 

.09 

).07 

+  0    0.37 

0  15    9.05 

60.58 

+  38  38  30.78 

17.87 

February  12. 

22&. 

).06 

1  33.84 

58  52  50.75 

—  19  59  10.91 

179    59    58.6 

57.8 

58.5 

57.0 

61.4 

67.0 

60.05 

1  06 

1  11.97 
1  10.51 

1     52  31  59.28 
36  57  41.54 

58.2 

60.5 

60.0 

56.6 

64.5 

65.2 

60.83 

1  .vo 

).16 

—  13  38  19.45 

58.6 

59.8 

59.6 

57.5 

63.5 

66.2 

60.87 

L05 

+  0    3.10 

+    1  55  58.29 

P.          58.6 
58.6 

59.8 
59.8 

59.6 
59.6 

57.5 
57.5 

63.5 
63.5 

66.2 
66.2 

60.87 
60.87 

k36 

—  1  10.45 

310  23  59.65 

■" 

58.6 

59.8 

59.2 

57.5 

63.5 

66.2 

60.80 

1.64 

.45 
.45 

59.93 
59.55 

1 

L36 

Means    58.53 

59 .5o 

59.43 

57.37 

63.33 

66.17 

60.715 

i.93 

.45 

60.22 

" 

—.133 

THERMOMETERS. 


9IVT8. 


Stone. 


Upper. 


Lower. 


No.  1 
•*  1 
"    1 


o 

40.0 
38.0 
41.0 


o 

37.5 
38.0 
41.0 


15 


o 

37.0 
38.0 
41.0 


2. 
3. 
4. 
5. 

6. 

7. 

8. 
10. 
27. 
28. 
29. 
30. 


H    M      8 

1.  App.  R.  A.  7  10  56 


7  19  39 
7  27  48 
7  27  49 
7  4133 

7  44  42 

8  26  37 
8  28  47 
8  49  49 

3  45  11.5 
3  49  57.5 

3  59    1.5 

4  14    3 


19.  Much  diffused. 

31.  Very  unsteady  ;  Dec.  differs  nearly  3"  from  the  mean  of  other 
observations. 

33.  Very  fainL 

34,  35.  Limbs  very  poorly  defined. 

47.  Observed  after  passing  wire.    Observation  unsatisfactory.  - 


>^*^%^*^^^*^*^^^^^^0^0^ 


^^k^«^*^k^h^k^fe^^tf^^«^^^ri^^k^N^BMrf%#^^k^ 


^k^k^^^*^k#% 


[  60  ]"  A^ABEBT  DECUITATIOVa — UVMAh   CIMChX. 


NATIONAL   OBSERYATORT — ^WASHINGTON. 


[61] 


*0*0l»^l*^*^>»^^0^0^^ 


CORRECTIONS  FOR 


iMtminent. 


-fO  44.57 
44.69 
45.18 

45.25 
45.43 
45.72 

45.40 
45.24 
45.00 

45.10 
45.18 
45.32 

44.88 

0.01 

hO    0.02 

-0  36.28 

0.08 

-0    0.04 

+0   0.01 

9  48.65 

-fl  35.59 

-3  87.51 

3  2.85 

4  57.45 


r 


'  0  50.09 
+015.09 
-3  48.53 

3  13.34 

0  0.03 

0.01 

-0  36.69 
+0  0.04 
0.02 

•+016.66 
15.92 
16.27 

16.48 
16.41 
16.55 

16.49 
16.65 
16.91 

16.59 
17.45 

+0   0.01 

-0  36.75 
+0  0.05 
0.00 


+0 
-0 


0.27 
0.01 


■fO   0.05 
-0   9.97 


Objects. 


#       // 

—  1  10.45 

.45 
.45 

.45 
.45 
.45 

.45 
.45 
.45 

.45 
.45 
.45 

—  1  10.45 
+  0  26.33 

0  29.60 

0  44.24 

+  0  42.88 

—  0  11.12 
H-  0  27.11 

27.08 

26.98 
27.11 
27.15 

27.07 
27.05 
26.97 

+  1  11.57 

1  10.11 

0  2.56 

1  6.37 
+  1    5.03 

—  0    1.07 

1  8.96 
8.97 
8.97 

8.98 
8.99 
8.99 

9.00 
9.01 
9.02 

9.03 

—  1    9.03 
-h  0  28.68 

.66 
+  1  25.20 
—15    4.73, 

—  0    0.51 
+  0  11.32 

—  0  18.18 

—  1  10.61 


! 


Corrected 
Readings. 


o    » 
310  23 


// 


59.86 
59.98 
60.47 

60.54 
60.72 
61.01 

60.^ 
60.53 
60.19 

60.29 
60.47 
60.61 

60.17 

25  30  39.81 

26  45  46.38 


36  18 
35  24 

349  35 
24  10 
24  8 

24  4 
24  10 
24  12 

24  8 
24  7 
24  3 


41.26 
47.31 

0.67 
18.89 
55.80 

2.60 
33.09 
27.73 

20.29 
45.27 
41.57 

49.16 
38.77 

20.20 

43.83 

3.15 
2.40 
2.75 

2.95 

2.87 
3.01 

2.94 
3.09 
3.34 

3.01 
3.87 

26  29  34.65 


52  11 

36  49 

50  49 

36  29 

310  24 

56  23 

50  28 

36  27 
10  39 

343  11 
310  24 


49.90 
9.82 

58.71 
9.29 

56.63 
4.16 


*^^^^^^^^*^^^^^^^^^^^^^^0^0^^*0^l0*l^*i0*^l*tl^^^0^0^0^0^0^0^0^0>*^^0^0l^0^0^^^^^f^0^^^^^^^0^^^^^^^0^0^0^0^0^0^f^0^ 


Zenith 
Point. 

3690  6»' 


1 


// 


60.58 


60.51 


62.19 


62.03 


Apparent 
Dedinations. 


n 


+  88  29  39.54 


+  13  23    1.02 

+  12    7  53.46 

+  2  34  58.57 
+    3  28  52.52 

+  49  18  39.16 
+  14  43  20.94 
+  14  44  44.03 

+  14  49  37.23 
+  14  43  6.74 
+  14  41  12.10 

+  14  45  19.54 
+  14  45  54.56 
+  14  49  58.26 

—  13  18  9.40 
+    24    1.00 

—  11  55  38.76 
+    2  23  57.61 


+  83  29  38.40 


+  12  24    6.80 

—  17  30    8.61 

—  11  34  28.54 

+    2  25  42.57 
+  28  14  31 .59 

+  55  41  44.65 


Reduc- 
tion to 

1850.0 


It 


+56.18 


65.98 
62.37 

42.89 
47.48 
43.99 

43.20 
40.63 
40.06 

38.54 
37.85 
37.00 


57.31 


73.30 
+66.34 


S 


O 


NADIR  POINTS— READINGS. 


P, 


February  13. 

1790  59'  59"0 
58.0 
58.8 
P.  58.5. 

58.5 
58.5 


Means       58.55 


February  17. 

179  59  60.8 
60.0 
60.5 
P.  59 .2 

60.4 
60.0 


Means       60 .  15 


February  18. 

179  59  60.8 
59.7 
59.7 
P.  60.0 

60.0 
60.0 


Means      60.03 


B. 


C. 


22A. 

58"7 
60.8 
59.5 
60.0 
60.0 
60.0 


59.83 


22A., 
60.0 
61.7 
60.3 
61.8 
60.5 
61,7 


61.00 


22^., 

60.8 
61.7 
61.2 
61.5 
61.5 
61.5 


58"6 
60.0 
59.2 
59.4 
59.4 
59.4 


59.33 


30m. 
60.3 
60.8 
60.0 
61.5 
60.0 
60.8 


60.57 


30iii. 
60.3 
61.0 
60.2 
60.5 
60.5 
60.5 


61.37  60.50 


D. 


58"0 
57.0 
58.0 
58.0 
58.0 
58.0 


57.83 


59.7 
59.3 
60.0 
59.3 
60.0 
59.7 


59.67 


61.6 
59.8 
59.8 
59.8 
59.8 
59.8 


60.10 


E. 


F. 


61"4 
63.8 
62.2 
63.2 
63.5 
63.5 


62.93 


62.6 
65.4 
63.2 
66.3 
63.5 
65.7 


66"3 
64.3 
65.7 
65.3 
65.3 
65.3 


65.37 


69.0 
67.3 
69.0 
66.5 

68.8 
67.8 


64.45 


68.07 


61.5 
63.5 
62.7 
63.4 
64.0 
64.0 


69.7 
66.6 
67.3 
67.7 
67.7 
67.7 


Means. 


60.65 
60.57 
60.73 
60.78 
60.78 

60.640 
—.132 


62.07 
62.42 
62.17 
62.43 
62.20 
62.62 


62.318 
—.132 


62.45 
62.05 
61.82 
62.15 
62.25 
62.25 


63.18 


67.78 


62.162 
—.132 


THERMOMETERS. 


0)11   POINTS. 


Stone. 


Upper. 


13,    No.  1 

17,  "     1 

18,  "     1 


o 
39.0 
38.0 
40.0 


O 

40.0 
43.0 
42.0 


Lower. 


o 

38.5 
39.0 
40.0 


Ha     N«        B* 


20.  App.  I 

I.  A.,  3  45  11                   15  to  17,  47.  Faint. 

21.            • 

<          3  59     1 .5               28,  29.  Limbs  pooriy  defined 

22. 

*          4    2    1                   30.  Very  unsteady. 

23. 

4  11  55      (7  mag.) 
4  14    2.5  (8  mag.) 

24. 

25. 

4  19  39 

26. 

4  22  25 

27. 

<          4  25  15 

^^^^^^^^^^^^^^^^^ 


l^^^^>0*0^0^^^^0*0^^ 


^^^^^I^m0^0^t^^^0' 


*^* 


£  6S  ]  APtABEHT  DECLIK&TIONB — MUKAL   CTHCLE. 


H     2s  ^ 


NATIONAL   OBSERVATORY — ^WASHINGTON, 


[63] 


CORRECTIONS  FOR 


tstrument 


#      // 

-0  9.59 
9.43 
9.03 

9.4€ 
9.72 
9.71 

9.74 
9.36 
9.06 

9.03 
•0  0.05 
•0    0.01 

•0  0.06 
4)  0.02 
€    0.16 

0  31.86 
0  0.14 
6  48.28 

0  0.05 
0  0.05 
0    0.09 

0  47.22 
0  0.15 
3  32.96 

0  0.09 
0  31.84 
0    0.12 

0  0.01 
0  6.96 
0    4.68 

0    0.14 

0    0.04 

14.11 

0  43.43 

•0    0.04 

4.53 

1.23 
0.01 
1.22 


-0 
-0 


5.32 
0.03 
0.05 


-0  35.54 
H)  0.26 
-0    0.02 

H)  0.04 
-9  28.54 
{-3  30.17 

f-1  15.81 
-0    2.31 


-0 


0.04 
2.64 


Objects. 


\ 


t       u 

— 1  10.63 
.65 
.67 

.69 
.72 
.74 

.77 
.79 
.81 

— 1  10.84 
-fO  25.00 
— 0  11.17 

-fO  16.63 
1  20.24 
0  25.58 

0  10.06 
0  10.04 
0    9.91 

0  9.88 
+0  11.13 
— 0    6.24 

0  6.23 
0    2.90 

0  2.96 

— 0  3.12 
+1    0.88 

1  2.12 

1  16.49 

.44 

1    0.72 

+1  1.96 
— 0    2.66 

+0  26.45 

— 0  18.01 
1    9.96 

.96 
.95 
.94 

— 1  9.93 
-fO  17.28 
-H  28.62 

.61 
— 0  7.33 
-fO  11.07 

0  49.22 
0  9.67 
0    9.78 

-fO  9.93 
— 1  24.41 

.35 
.30 


Corrected 
Readings. 


310  24  4.52 
4.66 
5.05 

4.59 
4.30 
4.29 

4.23 
4.59 

4.87 

4.87 

24  9  10!l8 

349  35  2.74 

15  16  12.67 

52  50  53.95 
22  42  2.97 

9  18  35.12 
9  18  3.10 
9  11  14.83 

9  7  39.20 

9  20  51.10 

354  13  47.09 

354  14  34.51 
357  18  5,87 
357  14  43.00 

357  6  4.95 

49  23  45.21 

53  41  27.29 


48 
36 


39  57.47 
39  6.38 

6.76 


343  11  58.35 
310  24  4.07 

3.77 
3.80 
3.90 


16 
26 


9 
9 


4.22 
43.77 

1.34 


353  3  33.05 
10  25  26.63 

39  19  0.34 
9  7  38.45 
9  13  37.27 

9  20  50.56 
305  29  12.95 

13.21 
14.13 


Zenith 
PoinU 

3580  69' 


11 


62.03 


61.50 


62.37 


61.89 


Apparent 
Declinations. 


// 


+  88  29  36.72 


+  14  44  31.10 
-f-  49  18  38.54 

+  23  37  28.61 

—  13  57  12.67 
-f  16  11  38.31 

+  29  35  6.16 
+  29  35  38.18 
+  29  42  26.45 

-f-  29  46  2.08 
-f  29  32  50.18 
H-  44  39  54.09 

-h  44  39  6.77 
+  41  35  35.41 

-f  41  38  58.28 

+  41  47  36.33 

—  10  30  4.46 

—  14  47  45.67 

—  9  46  15.85 


-H  2  14  35.05 
+  55  41  43.27 

+  88  29  37.67 


-h  22  43  57.37 

+  12  44  39.80 

-f  45  50  8.09 
-f  28  28  14.51 

—  0  25  19.20 
+  29  46  2.69 
H-  29  40  3.87 

+  29  32  50.10 
+  86  35  32.29 


Reduc- 
tion to 

186a0 


// 


+57.53 


43.26 

46.06 
55.45 
35.58 

22.34 
22.33 
21.74 

12.77 
+  3.16 

—  8.75 

9.27 
18.76 
19.17 

—22.39 


+67.53 


58.47 


66.26 


13.79 
17.14 

25.17 
12.71 
10.74 

3.01 
+16.65 


6 

fc: 

o 


NADIR  POINTS— READINGS. 


A. 


February  21. 
1790  59'   60"9 
C.  60.8 


Means      60.85 


February  23. 

179  59  59.0 
60.0 
58.8 
C.  58.2 

58.6 
58.6 


B. 

C. 

D. 

22&., 
60"0 
60.5 

30m. 

58"5 
59.0 

59"3 

58.8 

60.25 

58.75 

59.05 

E. 


62"0 
63.8 


62.90 


Oh, 
61.7 
62.4 
63.0 
62.2 
62.9 
62.0 


Means      53.87 


February  23. 

179  59  57.4 
58.0 
58.0 
C.  58.1 

58.2 
58.8 


Means      58.08 


February  23. 

179  59  60.6 
60.6 
58.0 
C.  58.9 

58.0 
58.8 


Means      59.15 


62.37 


8^ 
61.0 
60.3 
60.4 
60.2 
60.6 
61.0 


60.58 


12A. 
61.2 
61.0 
60.1 
60.9 
60.2 
60.8 


60.70 


61.2 
61.8 
61.9 
62.0 
61.6 
61.4 


61.65 


59.3 
59.0 
59.1 
59.1 
59.7 
59.9 


59.35 


60.0 
60.3 
59.0 
59.7 
59.2 
60.1 


60.1 
60.6 
60.8 
60.0 
61.0 
60.7 


60.53 


60.0 
60.0 
60.6 
60.1 
60.8 
60.4 


60.32 


62.3 
61.0 
60.4 
61.0 
60.5 
61.4 


59.72  61.10 


65.0 
65.1 
65.8 
65.1 
65.9 
65.1 


68"0 
68.0 


68.00 


66.0 
66.9 
66.1 
66.0 
66.2 
66.2 


65.33,  66.23 


65.1 
65.0 
64.4 
64.4 
64.1 
64.8 


64.63 


64.0 
64.9 
63.5 
64.1 
63.9 
64.5 


64.15 


65.1 
66.0 
66.4 
66.3 
66.8 
67.2 


66.30 


68.4 
67.0 
66.6 
67.4 
67.0 
67.0 


Means. 


61"45 
61.82 


61.633 
—  .133 


62.17 
62.80 
62.73 
62.25 
62.70 
62.33 


62.497 
—.130 


61.32 
61.38 
61.48 
61.37 
61.70 
62.02 


- 


61.544 
—.132 


62.75 
62.47 
61.27 
62.00 
61.47 
62.10 


67.23 


62.008' 
—.131 


THBRMOMBTKRS. 


>IK  POINTS. 


21,  No.   1 
23,     "     1 

"    2 
"    3 


Stone. 

Upper. 

O 

o 

36.8 

42.0 

36.5 

40.5 

•          • 

40.7 

36.6 

36.4 

36.7 

34.2 

34.6 

Lower. 


o 

39.0 
37.0 
37.0 
36.3 
34.8 
35.2 


16.  App.  R.  A.  4  59  53 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
47. 
48. 
49. 


4 
5 
5 
6 
6 
6 
7 
7 
7 
5 


59  59 
1  54 

32  42 
5  37 

31  57 

33  37 

11  19 

12  48 
24  46 

32  40 

5  39  30 

6  5  35 


mag. 


<« 


it 


(( 


«( 


t( 


it 


Ci 


(< 

(( 


28.  Faint;  correction  for  defective  illumination,  +0".04. 

35.  Very  steady. 

42,  48.  Faint;  through  clouds. 

Nadir  Point,  Feb.  21.     Mercury  too  unsteady^. 

Nadir  Points,  Feb.  23.   Apparent  error  of  collunation,  lO''  East. 
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..-«*4^Mt    MWIiUUnOSS — VUBAL  CIKCLE. 


HATIONAL  OBtERVATOBT — WASHIITOTOIT.  [  ^^    ] 


AfTABEXT  DECUSATIOira — ^MUSAL   CIRCLE. 


16  9.31 
16  9.55 
14  4S.T0 
16    7.01 


Marrh  6.  AftorSun,  ndjuated  miildle  mic.  wire  more  nenrly  pBrnllel  to  £ 
March  6.  Error  of  Ruiia  — 0" .  10.   Tiimii.  of  circle  40°;  ofsloiip40O 
Mnrrli  7.    do.         do,    — O".09      do.  do.     440         do.    440 

March  9.    do.         do.    +0".03      do.  do.    470         do.    470 


Assumed  Latitude  38°  53'  39".25  North, 


NATIONAL   OBBERTATO&Y — ^WASHINGTON. 


[67] 


::;oRRECTioNs  for 


ifltnimenL       Objects. 


// 


-0 


3.40 
3.37 
-0    0.18 


-0 
-0 
-0 

-0 
-0 
-0 


0.03 
0.22 
0.05 

0.02 
0.05 
0.22 


-0  0.03 
-0  0.04 
-0    0.01 

-0  0.09 
-0  0.06 
-4)    0.03 

-0  0.05 
-0  0.02 
-0    0.02 

34.54 
33.65 
34.09 

34.06 
34.09 
34.46 

33.19 
33.76 

33.18 

33.65 
-4)  34.73 
hO  12.24 

hO  0.06 
-0  17.95 
H)    0.13 

-S  13.84 

h2  25.91 

3  43.33 

0  0.10 
H)  0.03 
-0    0.04 

fO  0.07 
-0  15.20 
-0    1.36 

hO  19.50 

0.13 

H)    6.12 

6.25 
5.35 
5.58 

5.82 
5.22 

5.12 
5.67 


t      // 

—  1     7.37 

1  7.37 

—  0    7.07 

+  0  10  70 

0  47.61 

+  3    8.24 

—32  52.35 

—  1  21.48 
H-  1  24.57 

2  21.42 
0    6.88 

0  10.90 

-f-  1  53.84 

—  1  15.93 

—  0  10.22 

-h  1     3.58 

—  0  26.29 
10  40.50 

1  18.64 

.63 
.63 

.63 
.62 
.62 

.61 
.60 
.60 

.59 

—  1  18.58 
-h  0  50.80 

49.79 

0  50.67 

51.71 

0  9.56 
0  9.64 
0    9.66 

0  35.67 
0  9.81 
0  17.43 

-f-  0  17.82 
—20  6.23 
—19  43.34 

-f  0  49.10 
-h  0  48.14 

—  1    8.15 

.15 
.15 
.16 

.16 
.17 

.17 
.18 


Corrected 
Readings. 


O 
310 

353 

10 
39 
73 

19 

305 

55 

67 

6 

10 

62 
307 
350 

46 
336 
274 

307 


// 


24 


7.28 
7.31 
3  33.74 

25  26.90 

19    0.28 

3  39.46 

16  53.57 

29  12.55 
24  33.72 

40  4.94 
40  36.27 

30  16.56 

45  54.23* 
44  32.23 
15  17.33 

53  36.81 
19  2.08 
35  13.65 

23  15.77 
16.67 
16.23 

16.26 
16.24 
15.87 

17.15 
16.59 
17.17 

16.71 
15.64 


44  30    4.48 


44    6  48.60 


9 
9 
9 

31 

9 

16 


16  3d  14.46 

21  58  31.35 

43  20 

1.51 

310  24 

9.30 

7  41.29 

12  21.12 

13  38.56 

31  29.60 
20  52.82 
18  37.01 


9.43 
8.53 

8.75 

8.99 

8.38 

8.28 
8.82 


Zenith 
Point. 

3690  69' 


// 


62.92 


62.70 


62.83 


62.95 


62.93 


Apparent 
Decimations. 


// 


H-  45  50    8.43 

4-  28  28  15.27 

—  0  25  18.11 

—  34    9  57.29 

+  19  36  48.60 
-f  86  35  30.38 

—  16  30  51.55 

—  28  46  22.77 
-f  32  13  5.68 
-f  28  23  25.39 

—  23  52  12.28 

-f  88  50  50.28 
4-  48  38  24.62 

—  7  59  54.86 
H-  62  34  39.87 
-f  55  41  31.73 


+  88  29  34.45 


Reduc- 
tion to 

1860.0 


// 


H-13.71 

17.20 
25.53 
31.58 

18.06 
2.14 

H-  4.88 
—21.52 
23.40 

—17.81 
4-46.61 
—46.73 

41.89 
—64.02 
4-70.17 


61.22 


—  5  36  22.40 

—  5  13  6.40 

+  29  46  0.91 
4-  29  41  21.08 
4-  29  40  3.64 

4-  7  22  12.60 
4-  29  32  49.38 
4-  22  35  5.19 

4-  22  15  27.74 

4-  16  55  10.85 


—  4  26  19.33 


4-  88  29  33.35 


12.68 
10.75 
10.65 

16.16 

2.74 

4-  2.19 

—14.40 


4-62.11 


S 
t 

9) 

OB 

o 


NADIR  POINTS— READINGS. 


A. 


P. 


Mtirch  5.- 
1790  59'   62"3 
62.4 
61.4 
P.  62.0 

61.4 
61.4 


Means     61.82 


C. 


March  6. 

179    59    65.0 

65.8 

C.  65.5 

64.8 


Means     65.27 


B. 


9h., 
59"4 
60.5 
60.0 
60.4 
60.2 
60.2 


60.12 


U. 
57.4 
58.0 
59.0 
58.6 


C. 


30m. 
61"0 
61.5 
61.0 
61.4 
61.0 
61.0 


61.15 


D. 


5r'6 

58.0 
57.4 
58.0 
58.0 
58.0 


E. 


66"6 
68.0 
67.4 
68.0 
68.0 
67.4 


57.83   67.57 


58.25 


March  7. 
179    59    63.0 
62.0 
62.2 
C.  62.6 

61.9 
61.9 


P. 


5h. 
60.5 
60.0 
60.2 
60.9 
60.2 
60.5 


61.0 
61.4 
61.1 
61.1 


61.15 


62.0 
62.4 
62.1 
62.9 
62.1 
62.1 


57.1 
58.0 
58.6 
58.0 


57.93 


Means     62.27   60.38'  62.27   59.53 


60.2 
59.0 
59.6 
59.8 
59.1 
59.5 


63.0 
63.4 
64.5 
64.0 


63.72 


March  9. 

179    59    63.2 

62.2 

P.  63.0 

62.8 


Oh. 
59.6 
59.2 
60.3 
60.2 


61.7 
61.7 
62.6 


59.3 
58.5 
59.2 


62.5  i  59.2 


64.1 
65.0 
64.9 
65.0 
65.0 
65.1 


F. 


69"0 
69.0 
68.0 
68.7 
68.2 
68.2 


68.52 


Means. 


62"65 
63.23 
62.53 
63.08 
62.80 
62.70 


62.833 
—.138 


71.0 
71.9 
71.8 
71.0 


71.43 


64.85 


65.0 
64.6 
65.6 
65.5 


70.2 
69.0 
69.0 
69.0 
69.0 
69.0 


62.42 
63.08 
63.42 
62.92 


62.958 
—.133 


69.20 


69.6 
69.0 
69.6 
69.6 


53.33 
52.90 
53.00 
53.37 
52.88 
53.02 


53.083 
—.131 


63.07 
62.53 
63.37 
63.30 


Means     62.80  59.80   62.12  59.05 


65.17   69.45 


63.067 
—.135 


THERMOMETERS. 


>IR  FOivTs.       '    Stone.      Upper,  i  Lower. 


5,  No.  2 

6,  »'    1 

7. 


9, 


•'    1 
"    1 


, 

o 

0 

■     • 

44.0 

41.0 

54.4 

44.2 

45.0 

45.2 

46.0 

52.0 

o 

41.0 
57.0 
43.2 
43.5 
49.0 


H.  M.    8. 

34.  App.  R.  A.,  5  32  40  (8  mag.) 

35.  '*  5  39    6 

36.  '•  5  39  28 

38.  "65  36  (6  mag.) 


7,  43,  44.  Limbs  poorly  defined. 

18.  Very  diffused. 

19  to  29.  Very  imsteady  ;  thin  clouds. 

40,  45  to  52.  Through  clouds. 

41.  Cor.  to  S.  L.  for  defective  illumination,  4-2". 71, 
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I  70  ]  APPABEMT  DECLINATIOirS — HUBAL   CIECLB. 


9      H 


NATIONAL   OBSERYATOST WASHINGTON. 


[71  ]• 


•^^^N^<«^^i^^i^t^^^«M 


IRECnONS  FDR 


ument.i      Objects. 


It 

0.03 
0.06 
0.02 

30.87 

0.521 

51.91 

0.02 
0.13 
0.35 

4.63 
1.02 
0.02 

1.24 
5.12 
O.Oll 

31.77! 

0.48! 

48.07 

7.64 

16.36 

0.49 

56.08 

16.00 

0.04 

0.05 
0.01 
0.01 

0.01 

32.93 

0.04 

20.11 

0.34 

36.37 

35.73 

34.50 
10 .991 

9.77 
8.16 
0.06 

•    0.04 
42.83, 

I  20.81; 

0.00 
I  40.89 
I53.36| 

!  19.71! 

I  51.68 

0.00 

0.00 
O.OOj 

0.14! 
0.06! 


// 


-hO  35.03 
-HO  17.37 
— 1  23.14 

0    5.31 

0    5.23 

— 0    5.15 

-hi  55.45 

0  45.79 

H-0  46.71 


— 1 


7.11 
.11 
.12 


.12 
— 1  7.13 
-H)  25.98 

-fO  25.96 

— 0    4.90 

0    4.91 

0    2.74 

0    2.83 

— 0    2.63 

-H)    0.75 
0    0.83 

0  8.59 

1  2.54 
0  15.06 

-H)  28.71 

— 0  25.64 

+0  44.35 

0  43.48 

0  40.44 
0  41.25 

0  41.75 


-H)  40.52 

— 0    5.21 

0  4.36 
0  3.09 
0    2.91 

0  1.82 
— 0  1.99 
-H)    0.69 

0    0.73 

0  0.67 

1  54.50 

0  7.81 
-1-0  15.19 

—2    4.93 
— 0  16.91 


THERMOMETERS. 


Corrected 
Readings. 


// 


30  31  28.35 

16  18  36.63 

305  29  12.71 


55.29 

16.76 

8.23 

53.65 

26.30 

9.62 
10.13 
10.06 

10.35 
10.04 


25    5  36.25 


354  53 

354  58 

355  3 

62  45 
42    9 

310  24 


355  10 
355    9 

357  18 
3.57  14 
357  2:1 

0  34 
0  39 
8  21 

46  53 
14.25 
26  10 

336  18 

40  11 


15.88 
27.32 

6.25 
42.16 
59.21 

5.79 
17.95 
13.48 

38.94 

6.13 

54.14 

59.93 

11.80 


39  23  39.98 


>     38  36  18.97 


354  58    6.97 

355  47  50.91 


357 
357 


4  16.66 
15  20.48 


358  14  14.65 


358 
0 


4  33.59 
40  55.23 


0  42  21.62 

0  39  10.17 

62  45  47.48 

7  29  36.14 
14  20  18.96 

295  40    2.79 
344  20  42.50 


FOISTS. 


Stone. 


0 

0 

0 

> 

N... 

1 

47.0 

56.5 
56.5 

52.4 
51.5 

«, 

b< 

1 

54.0 

55.0 
55.7 

53.0 
53.0 

4. 

2 

53.5 

4!».7 
51.5 

49.0 
50.0 

(« 

1 

4D.5 

54.0 

50.0 

>. 

•* 

1 

50.0 

Gl.O 

54.0 

1, 

<• 

1 

56.2 

48.0 

48.8 

Upper.      Lower. 


Zenith 
Point. 

359059' 


62.87 


63.16 


62.99 


62.95 

62.91 

63.22 
55.68 


53.73 


57.18 


Apparei 
DeclinatK 


nt 
tions. 


// 


-h  7  22  13.77 
-h  22  35  5.49 
-f  86  35  30.59 

+  43  59  46.83 
-f-  43  55  25.26 
H-  43  50  33.89 

—  23  52  11.53 

—  3  15  43.89 


-h  88  29  32.37 


-f  13  48  6.22 

-f-  43  43  26.37 

-H  43  44  14.93 

-h  41  35  35.99 

-f-  41  39  0.08 

+  41  29  43.03 

H-  38  19  36.45 

-H  38  14  24.29 

-H  30  32  28.72 

—  7  59  56.74 
-h  24  28  36.07 
-f-  12  42  48.02 

-f-  62  34  42.23 

—  1  17  29.33 

—  0  30  5.05 


-H  0  17  14.01 


-f-  43  55  26.01 

+  43  5  42.07 
-f  41  49  16.32 
-t-  41  38  12.50 

-h  40  39  18.33 
-H  40  48  59.39 
-f-  38  12  37.75 

-h  38  11  11.36 
4-  38  14  22.81 
—  23  52  14.50 

-h  31  23  56.84 
-h  24  33  14.02 

4-  76  46  26.36. 
-{-  54  32  53.93 


Reduc- 
tion to 

I86a0 


// 


-1-16.23 
2.17 

4-18.80 

—11.82 
11.97 
12.68 

—17.00 


4-63.01 


-11.28 
11.30 

20.99 
21.42 
24.27 

28.52 
29.13 
37.51 

40.05 
50.59 
52.51 

66.43 


12.37 

17.44 
20.35 
21.31 

23.75 
25.00 
28.64 

28.32 
29.69 
15.93 

37.84 
—41.79 

4-77.84 
—69.82 


e 

I 

% 

O 


P. 


c. 


^%^>^%^>^>^>^ 


NADIR  POINTS— READINGS. 


> 


4. 


5,39. 

6. 
17. 
IH. 
19. 
20. 
21. 
22. 

23,  47. 
24. 
40. 
41. 
42. 
43. 


H.    M.    S. 

App.  R.  A.  6  37  46    (8  mng.) 


44 


44 


44 


44 


44 


4« 


44 


44 


4. 


(4 


44 


6  38  18  (7 

6  40  48  (10 

6  35  39  (  7 

6  35  41  (9 

7  11  18  (7 
7  12  47  (9 


7  23    6  ( 

7  42  16  ( 

7  44  40  ( 

8  26  35  ( 

6  56    4  ( 

7  7  23 

7  10  50.5 
7  20  30 


7 
9 
8 
9 

8 


44 


44 


44 


44 


44 


44 
41 
(( 


44 


4( 


4( 


A. 


B. 


March  12. 
1790  59'    64"6 
64.0 
62.9 
C.  63.6 

63.9 
63.2 


U., 

59"8 

60.4 

59.0 

60.2 

60.7 

60.6 


Means      63.70   60.12 


March  14. 
179    59     62.2 
62.0 
62.4 
C.  62.8 

63.0 
62.2 


C. 


D. 


30m. 

62.9 
61.8 
62.1 
62.0 
62.0 


62.12  58.13 


6A. 
60.8 
60.8 
60.8 
60.0 
60.1 
59.6 


63.1 
62.6 
63.0 
62.1 
61.9 
61.9 


Means      62.43   60.35   62.43 


March  14. 
179    59    60.5 
60.2 
60.1 
C.  60.5 

60.8 
60.5 


lOA., 
62.0 
61.2 
61.1 
60.8 
62.0 
61.3 


30m. 
63.9 
63.1 
63.1 
63.0 
63.1 
63.0 


Means      60.43:  61.40 


March  17. 

179    59    62.2 

62.5 

P.  62.5 

62.5 


OA. 
60.5 
60.5 
60.5 
60.5 


63.20 


63.2 
63.5 
63.5 
63.5 


Means      62.42!  60.50 


63.42 


58"2 

do  .0 

57.8 
58.1 
57.9 
58.0 


59.0 
58.9 
58.9 
59.0 
59.4 
59.0 


59.03 


60.0 
60.0 
60.9 
60.3 
60.2 
60.8 


60.37 


E. 


65"4 
66.0 
64.6 
64.9 
65.2 
65.6 


65.28 


67.1 
67.1 
67.0 
65.2 
65.1 
65.0 


66.08 


67.0 
66.0 
65.9 
65.8 
66.3 
66.3 


66.22 


59.5 
60.0 
60.0 
60.0 


59.87 


March  19. 
179    59    56.8 
57.0 
56.2 
C.  57.0 

57.0 
56.9 


3A. 

50.9 

57.0 

51.0 

57.0 

51.4 

56.9 

51.0 

56.4 

52.0 

57.2 

52.0 

57.0 

=  51.38 

56.92 

48.4 
48.8 
48.8 
49.0 
49.9 
49.8 


49.12 


March  21. 
179    59    54.0 


9A. 
50.4 


C. 


54.0  i  51.0 
53.2  !  51.1 


52.4 
53.0 
:53.2 


53.4 
54.0 
53.6 


Means      53.73;  50.83 


52.87 


53.67 


65.0 
65.6 
65.6 
65.6 


7r'4 
70.7 
70  ;0 
70.1 
70.2 
70.1 


70.42 


67.6 
68.4 
68.4 
68.6 
69.1 
68.1 


68.37 


Means.  ! 


63^^55 
63.80 
62.68 
63.17 
63.32 
63.25 


63.295 
—.138 


63.30 
63.30 
63.42 
62.95 
63.10 
62.63 


63 


.117 
.135 


66.2 
66.1 
66.6 
67.0 
66.7 
67.1 


66.62 


. 


' 


63 
62 
62 
62 
63 
63 


.27 
.77 
.95 
.90 
.18 
.17 


' 


63.039 
—  .133 


67.7 
68.7 
68.7 
68.7 


63.02 
63.47 
63.47 
63.47 


65.45 


68.45 


57.8 
58.0 
59.1 
58.0 
60.4 
60.7 


59.00 


50.6 
51.0 
50.5 


50.70 


61.6 
61.2 
60.9 
61.8 
62.0 
62.0 


63.355 
—  .134 


- 


55 
55 
55 
55 
56 
56 


.42 

.50 

.55  S 

.53 

.42 

.40 


61.58!  55.803 

— .125  : 


. 


61.2 
61.7 
61.4 


53.67 
54.12 
53.83 


61.43 


53.872 
—.137 


(  7  mo  jr.) 
(9  -  ) 
(  8.9  *»  ) 
(  7  -  ) 
(  7      -     ) 


: 


H.    M.    8. 

44.  App.  R.  A.  7  24  42 

45.  **  7  40  50 
)  46.  **  7  42  30 
)  49.  »*  8  24  32 
)                           50.  "  8  49  49 

\    5, 17,  18, 29, 33  to  38,  41.  AfTected  by  unknown  incHnation  of  wires.  ' 
\    7.  Becoming:  cloudy.  15,  22.  Very  ftiint..  J* 

25.  Large;  un.steady.  31,  .32.  Ahnost  obscured. 

33  to  38.  Very  unsteady  ;  indicate  large  inclination  of  wires.. 

19,  23,  42.  On  1st  niic.  wire  S.;  reduction  of  readings  — 0r.023. 

21.  On  2d  mic.  wire  S.;  do.  do.      —0.  Oil. 

44.  On  2d  mic.  wire  N.;  do.  do.      —0.  012. 

43,  44.  Dec.  probably  1'  too  small. 

Nadir  Point,  March  21,  considerable  parallax  to  wires. 


) 
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[12    }  APPAKEHT   DECLINATIOHB ^HUHAL   CIRCLE. 


NATIONAL   OBSERTATOBT WASBlNaTOM.  [   ^    1 


[74] 


APPAaSMT   DECLINATIONS MURAL'.  CIRCLE. 


DATE. 
1846. 


April 


. 


DATE. 


OBJECTS  OBSERVED. 


Polaris 


Mercury 


Polaris,  S.  P.,  (Mic.) 


MICROMETER. 


> 


X    Ufb8b  Minoris,  S.  P. 


e  Hydne  .     .     .  . 

<  Ursie  Majoris   . 

a  Hydrac  .      .     .  . 

e  Leonis    .     .     .  . 

a  Leonis    .     .     .  . 

d  Leonis    .     .     .  . 

6  Hydne  et  Crateris 

)'  Cephei,  S.  P.    .  . 

fi  Leonia    .     .     .  . 

jS  Corvi     .     .     .  . 

Polaris,  S.  P.    .  . 

a  VirgiuiB       .     .  . 

ff  Bootis    .     .     .  . 

a  Bootis    .... 

e  Bootis    .... 

/?  Ursae  Minoris   . 

I'i  Librae    .     •      .  . 

a  Coronas  Borealis  . 

a  Serpcntis 

C  Ursae  Minoris  . 

/?'  Scorpii   .     .     .  . 

6  Ophiuchi 

a  Scorpii   .      .      .  . 

a  Lyrae     .     .     .  . 

Moon     .... 

a  Hydrae  .     .     .  . 

(i  Cephei,  S.  P.    .  . 

£  Leonis    .      .      .  . 

a  Leonis    .      .      .  . 

a  Ursat  Majoris  . 

6  Leonis   .     .     .  . 
d  Hydrae  ct  Crateris 

y  Cephei,  S.  P.   .  . 

7  UrsB  Majoris  . 


No. 
4 


1 


1 


4t 


4 
4 
4 

7 
4 
4 

4 
4 
4 

4 


4 
4 
4 

4 

4 
4 

7 
4 
4 

4 
4 
4 

4 
4 
4 

4 

4 
4 

4 

4 
4 

4 

4 

f5t 


Hour 
Angles. 


M.     8. 

4-  0  43.6 

5  33.6 

+10  31.6 

—  817.0 
3  57.0 

—  0  43.0 

—  3  19.0 
-f-  7    1.0 


—  7  59.4 

5  10.4 

—  0  42.0 
+  3  33.6 

6  49.6 


READINGS  OF  CIRCLE  AND  MICROMETER. 


—  8  36.3 

6  36.3 
4  36.3 

3  36.3 
0  51.3 


OBHRRVED    SEMI-DIAMETERS. 


Coincid.  i  Vul.  1  r.  •    Objocis.      No.!  Scmi-diam. 


A. 


// 


B. 


// 


C. 


D. 


E. 


F. 


Means.   Mic. 


B 


THERMOMET 


At. 


// 


// 


310  25  17.215.^19.013.0 


17. l'l6. 118.3 
12.910.114.0 


ft 


II 


II 


21.023.218.17 


23 

307 


58 
45 


34.7 
39.6 
37.9 

37.5 
37.9 
39.1 


12.219.723.4117.80 
8.4.15.9 18.1113.23 


31  54  27. 6125. 2127.1 

350  15  14.418.3^19.5 

46  52  32.8 


14  24  42.1 
26  10  18.4 
17  31  30.9 

52  49  19.9 

295  41  61.6 

23  27  25.6 


61  24  39.9 
307  24  22. 
20. 


521 


218 


18.7 
19.0 
20.1 

49  13  59.61 
19  43  9.1 
18  54  19.9 

11    9  59.9 

324    7  24.5 

47  41  12.2 

11  39  23.2 

31  58  14.0 

320  38  41.5 

58  14  37.1 
42  10  16.9 
64  56  25.4 

0  15  5.9 
23  41  48.8 
46  52  26.5 

288  49  24.7 
14  24  36.7 
26  10  13.0 

336  19  10.0 
17  31  26.0 
52  49  16.2 


295  41  56.352.057.0 


344  20  51 .3 
307  24  57.5 


34.035.3  30.9 
37.9  41.035.0 
35.138.9  33.2 


.35.439.8 


36.0 


37.542.1 


39.2 


29.0!32.2i26. 134.437.0 


18.8 


40.6143.0 
17.018.5 
28.632.226 


22.1 


61.162.3 
24.425.1 


40.1 
.0 
.9 


17.0 

18. 

20.0 


020 


61.1 

8.8 
15.0 

61.3 
25.6 
12.9 

24.4 
15.1 
44.3 

40.1 
20.0 


40. S 

23. 

21.1 


018 


19.1 
.0 
21.0 


61.8 
10.9 
15.1 

61.9 
28.1 
11.9 


39.1 
17.7 


26.026.1 

7.8  7.2 
45.4  49.7 
22.726.0 


20.0 
34.5 


23.6 
37.6 


11.0:12.5 


4.O1IO.O 
23.5>28.0 


15.3 


18.0 


48.0 


54.5  59.0 


53.0" 


32.8 
33.2 
34.2 

22.7 
14.0 


36.840.135.30 
43.8  45.0140.38 
40.2  43.6138. 15 


40.0  43.0 
40.8144.0 
40.144.1 

29.033.1 
20.924.1 


36.9 

13.7 

.0 


18.2 
59.5 
22.1 


37.0 

.8 
17.0 


41.8 
23.0 
21.5 


15.3 
16.1 
17.8 

60.0 

7.0 

14.0 

61.9 
22.8 
12.1 


24.0 
13.1 
46!o|41.6 


23.8 
12.8 


40.2 
18.6 
27.0 

8.0 
44.5 
20.2 


45.0 
21.0 
33.0 


46.4 
23.0 
34.2 


20.726.421.02 

68.666.1 63.20i2 

26.831.9|25.98</ 


44.6 
27.6 
25.9 


20.0125.0 

20.6 

22.2 


25.: 
26.; 


319 


321 


67.1 
13.8 
17.9 

65.4 

28.8 
16.1 

25.4 
17.0 
47.3 

41.5 
21.1 
27.2 

12.3 
52.7 
28.6 


65.6 

29. 

18.9 


66.4 
11.1 
15.4 


526 


19.624.2 
31.839.0 


9.7 
4.7 


30.0 
19.0 
46.0 

45.4 
24.1 
30.2 

10.6 
53.0 
29.5 

27.7 
40.0 


14.316.6 
11.314.6 


22.228.0 


13.7 

54.6 
48.2 
54.5 


18.6 

61.2 
56.2 


29.4 
20.8 

61.7 
56.6 


61.5  62.3 


38.08 
38.52 
39.52 

27.48 
18.53 
31.92d 

42.43 
18.60 
30.82 


40.62 
22.65 
20.77 


19.18 
.83 
.23 


62.67 
10.12 
16.22 


62.67 

.55<; 
14.02 


25.13 
15.17 
44.45 

40.57 
19.73 
26.98 

8.63 
49.02 
25.58 

23.30 
36.60 
12.85 

9.10 
26.18 
17.10 

57.13 
52.22 
58.22 


Hera. 


/fi. 


Ext. 


St. 


o 
55.2 


30.42850.555.4 

30. 314;  51. 6*55. 8 
30.390  52.047.8 


46.9 


30.40252.046.7 


30.404*51.1 
30.408| 
30.416:51 .( 


6146.9 

46.7 

0(44.5 


30.420 
30.412 

30.420 
30.424 


50.845.5 
50.345.3 


47. 
46. 


043 


6  42 


30.442,45. 
30.45244.81 


041 


'30.450 

30.456 
30.460 
30.464 

30.476 
30.474 
30.480 


30.47643 
30.474  42 
30.468 


130.673 

.6921 
.710 

.720 
.718 


44.8 


44.1 
44. i 
44 .( 


43. 
43. 


30.460 


41.2132.3 
31.8 
30. 456i39. 5132.2 


30.454 


.0 
.6 
42.3 


.0 

40.1 

40.3 
40.3 


640 
539 
039 


.0 
.9 
.9 


44.0138.6 
.2 
.6 


4i 

5138. 3148. 014^ 


537 
0135 


.0 

.0 

42.0132.9 


334 


30.47637.2*32.3 
30.534151 .8|47. 5 


30.54451.0 


30.548 


50.0 
50. 


0  43 


30.562148.042.4 

47.3  42.3 

30.562147.2  42.0 
30. 570'47. 0  42.2 
30.580  48.0  42.0 


45.4 

44.2 
.5 


5! 

5: 
48.0:5( 


5( 


48.0  4t 

i4< 
5: 

4! 
4' 

48.0:4^ 
4! 

41 


48.0 


4: 
4: 

4: 

4< 

48.0!4S 
4! 
Ki 


4] 
4] 
3! 


31 

131 
47.5I3I: 

47  .d4( 
47 .015] 
41 


4( 


4( 
4' 


April      4,  13A. 


r«r». 
30.004 


// 


62.74   ; 


April  4.  Reforr  ol  arr\ations,  loss  of  motion  in  niirnimetcr  s  row  rorrcctod  :  "^'w^^^ 

adjusted  :  Hnbaoqiicntly  the  telesrope  was  found  not  suffiniontiy  cUuiijumI. 
April  4.  Eirror  of  Runs  4"0".25.     Temp,  of  circle  und  stone  500 


Assumed  Latitude  38^  53'  39". 25  North. 


MATIOKAL    OBSXRVATOKT — WABBItrOTOir.  [''''] 


tW] 


AYPAREMT   DECLOrATIOnS — ItUUAI.    CIBCLE. 


MATWMAL  OBSEETATOK — ^WAIHIHGTOB.  [  ^^  T 


{   78   ]  APPABXHT  DECUirATIOVB KDXAL  CIBCLX. 


NATIONAL   OBSERVATORY — ^WASHINGTON. 


[79  1 


^^^^1^^^^^^^^^%^^^^^^^^^^^^^^^^ 


nONS  FOR 


// 


—  0  49.45 

tl  37.25 
1  37.24 


—  1 


8.35 
.31 
.27 

.23 
.19 
.15 

.12 
.08 
.05 

.02 
1    8.02 

0  17.41 

1  7.73 

.72 

.70 

.69 
.68 
.66 

.65 
.64 
.62 


1 
1 


1 
1 


—  1 


.61 

7.59 

18.40 

.41 
.43 
.45 

.46 
.48 
.49 

.51 
.52 
.54 

18.56 

8.66 

.65 

.63 
.61 

8.58 


} 
} 


+0  28.23 


0  27.60 

4-1  14.25 
— 1  17.62 

.61 
.62 


Corrected 
Readings. 


o      '       II 

320  37  54.91 
58  16  25.48 
58  16  12.53 

310  24  19.19 
18.70 
19.29 

19.49 
19.86 
19.66 

19.56 
19.16 
19.18 

19.47 

19.96 

343  12  10.97 

310  24  18.91 
18.22 
18.56 

18.37 
19.54 
19.32 

18.93 
18.97 
20.04 

20.65 

18.84 

307  23  1.70 

1.98 
2.60 
2.98 

2.91 
2.84 
3.10 

2.51 
2.82 
2.46 

1 .83 

310  24  18! 59 

19.03 

19.82 
19.13 
18.47 


\     28  43  58.16 


51  35  33.79 
307  22  60.26 

59.97 
59.80 


THERMOMETERS. 


.2 
1 
1 
1 


Stone. 


o 

51.5 
53.0 

52.5 

52.0 


20 


Upper. 


Lower. 


o 

53.5 
58.5 
53.0 
56.0 
56.6 
48.2 
50.0 


o 

52.5 
55.5 
51.0 
54.0 
54.0 
48.8 
50.0 


Zenith 
Point 

3690  ^ 


\ 


59.77 


61.28 


60.73 


60.34 


60.62 


60.48 


Apparent 
Declinations. 


// 


+  78  15  44.11 

—  19  22  46.46 

—  19  22  33.51 


+  88  29  21.12 


+  55  41  29.01 


+  88  29  20.86 


+  88  29  22.93 


+  88  29  20.86 


+  10    9  41.71 


—  12  41  53.92 


+  88  29  20.16 


Reduc- 
tion to 

1860.0 


// 


—32.61 
38.69 
—38.95 


+73.43 


80.06 


73.72 


73.86 


+74.00 


—33.81 


+74.13 


% 


O 


C. 


P. 


NADIR  POINTS— READINGS. 


A. 


April  13. 
1790  59'  60"4 
59.0 
58.5 
P.*  58.6 
58.6 
58.6 


Means     58.95 


AprU  14. 
179    59    60.0 
59.5 
59.5 
P.  60.0 

60.0 
60.0 


Means     59.83 


April  15. 
179    59    58.4 
57.0 
57.7 
P.  57.0 

57.0 
57.0 


Means     57.35 


April  16. 
179    59    60.3 
60.1 
58.7 
57.9 
C.  59.0 

59.0 
58.9 
58.8 


Means     59.09 


April  16. 
179    59    55.6 
56.1 
55.6 
C.  55.6 

55.7 
56.0 


Means     55.77 


B. 


5y'7 
61.2 
61.0 
61.0 
61.0 
61.0 


60.82 


U., 

57.8 
59.3 
58.3 

58.8 
58.8 
58.8 


58.63 


12ik., 
59.4 
60.0 
59.0 
69.0 
59.5 
60.0 


59.65 


8A., 
59.0 
59.0 
59.9 
60.8 
60.7 
60.1 
60.0 
60.0 


59.94 


15A., 
62.3 
61.8 
61.8 
61.1 
61.1 
61.1 


61.53 


C. 


D. 


E. 


2l/fii. 
64"2 
64.3 
64.2 
63.7 
63.7 
63.7 


63.97 


58''0 
57.6 
57.2 
57.2 
57.2 
57.2 


57.40 


20m. 
62.4 
63.2 
62.5 
62.5 
62.8 
62.8 


62.70 


30m. 
61.6 
61.6 
61.0 
61.6 
61.4 
61.6 


61.47 


30m. 
60.1 
61.0 
61.4 
62.2 
61.9 
61.8 
61.3 
61.8 


61.44 


30m. 
61.3 
61.1 
61.0 
60.9 
61.0 
61.0 


61.05 


56.0 
55.0 
55.7 
56.4 
56.4 
56.4 


55.98 


58.6 
57.0 

57.8 
57.8 
57.8 
57.8 


57.80 


57.0 
57.0 
55.2 
56.0 
56.6 
56.4 
56.3 
56.1 


56.32 


58.6 
59.0 
58.6 
58.2 
58.0 
58.9 


58.55 


63"8 
65.5 
65.4 
65.4 
65.7 
65.7 


65.25 


63.4 
65.5 
63.5 
65.0 
65.0 
65.0 


64.57 


63.5 
65.0 
63.0 
64.3 
63.6 
64.8 


64.03 


63.4 
63.0 
64.4 
66.2 
65.0 
65.0 
64.9 
65.1 


64.63 


66.8 
66.1 
65.0 
65.3 
65.5 
65.4 


65.68 


P. 


63"7 
61.8 
61.8 
61.8 
61.8 
61.8 


62.12 


64.0 
62.4 
63.3 
63.7 
63.7 
63.7 


63.47 


63.7 
61.3 
63.5 
62.2 
62.2 
62.2 


62.52 


64.6 
65.0 
62.4 
61.6 
63.1 
63.4 
62.1 
62.5 


63.09 


60.0 
60.8 
60.1 
60.3 
60.1 
60.0 


60.22 


Means. 


61"63 
61.57 
61.35 
61.28 
61.33 
61.33 


' 


61.417 
—.134 


60.60 
60.82 
60.47 
61.07 
61.12 
61.12 


60.87 
60.32 
60.33 
60.48 
60:25 
60.57 


60.73 
60.85 
60.33 
60.78 
61.05 
60.95 
60.58 
60.72 


60.77 
60.82 
60.35 
60.23 
60.23 
60.40 


3.  /?•  Scorpii  follows  /3»  Oa.73,  (3  wires.) 

4  to  26.  very  unsteady  and  faint. 

38  to  42.  Very  unsteady. 

49.  App.  R.  A.  8A.  59m.  58s.,  (7.8  mag.) 

Nadir  Point,  April  16,  No.  1,  mercury  shaken  by  wind. 


: 


60.864 
—.134 


60.467 
—.133 


^ 


- 


60.469 
—.133 


60.750 
—.134 


: 


' 

.' 


%^^^%^%^^^^* 
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0   ]  IPFABEHT    DSCUSATIONS ^HUB^I.    CIBCLE. 


NATIOKAL   OBSEKTATOBT — ^WAaHlVaTOH. 
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[   83   ]  APPABSITT   DECLIMATIONB — ^UmtAL   CISCLE. 


NATIONAL   OBSERVATORY — ^WASHINOTON. 


[83] 


CORRECTIONS  FOR 

Corrected 

Zenith 

Apparent 
Dedinationa. 

Reduc-     IB 

NADIR  POINTS— READINGS.                        | 

Readings. 

Point. 
3600  50^ 

tion  to 
1850.0 

o 

I 

Initnmiait. 

Objects. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

1    // 

#       // 

0     »        " 

II 

0      »        " 

n 

+0  30.34 

—1    7.13 

310  24  22.51 

>     63.08 

April  20. 
1790  59'   65"6 

2A. 

63''22 

30.66 

.13 

22.83 

+  88  29  19.78 

+75.07 

p. 

63"2 

66"0 

63"6 

60"6 

60"3 

30.93 

.13 

23.10 

64.0 

64.2 

66.4 

63.0 

63.0 

58.3 

63.15 

30.73 
30.56 
30.31 

.12 
.12 
.12 

22.91 
22.74 
22.49 

65.5 

63.3 

66.0 

64.0 

61.0 

60.6 

63.40 

P.          65.0 

64.3 

66.4 

64.0 

62.0 

59.8 

63.58 

64.7 

63.8 

66.0 

64.0 

61.3 

59.5 

63.22 

64.0 

63.5 

65.4 

63.0 

61.3 

58.7 

62.65 

+0  30.45 
-4)  0.25 

—1    7.12 
-fl    1.63 

22.63 
46  53  40.70 

62.52 

—    7  59  58.93 

-^9.75 

Means      64.80 

63.72   66.03 

63.60 

61.53 

59.53 

63.203 

45.86 

—1  16.22 
.22 

307  23    0.84 
0.58 

1 

—.127 

46.13 

45.98 

•22 

0.72 

46.34 

.22 

0.46 

45.67 

.22 

1.03 

. 

45.94 

.22 

0.76 

I     61.97 

+  88  29  19.58 

+75.21 

46.02 

.22 

0.68 

46.19 

.22 

0.51 

45.84 

.22 

0.86 

45.65 

.22 

1.05 

45.45 

—1  16.22 

1.25 

' 

-0  0.18 
+0  33.12 

-fO  42.18  ■ 
0  42.54 

1     43    4  40.29 

62.02 

—    4  10  59.02 

C. 

33.96 

•\ 

V 

1 

33.60 

April  20. 

13A.. 

30m. 

33.25 

[     0  24.80 

175    59    63.0 

60.5 

64.7 

63.4 

60.0 

58.6 

61.70 

33.73 
0.32 

X 

►     26  59  57.06 

+  11  53  44.21 

62.0 
P.          63.2 

62.7 
61.6 

66.4 
65.5 

63.0 
63.3 

63.0 
61.7 

56.0 
58.0 

62.18 
62.22 

3.11 

1.15 
■H)  9.94 

[+0  24.23 
—0  15.79 

344  20  41.62 

-f  54  32  59.65 

—75.25 

63.0 

62.3 

65.5 

63.7 

62.2 

57.0 

62.28 

Means     62.80 

61,78 

65.52 

63.35 

61.72 

57.40 

62.096 
.128 

-4)30.98 

1  13.84 

307  22  59.63 

N 

1 

30.62 

.84 

59.09 

39.96 

.84 

60.65 

39.72 

.84 

60.89 

30.27 

.83 

60.35 

39.65 

.83 

60.97 

30.00 

.83 

60.35 

30.08 

.83 

60.27 

30.51 

.82 

59.85 

30.33 

.82 

60.03 

30.86 
30.57 

.82 
.82 

59.50 
59.79 

* 

-f  88  29  18.60 

+75.52 

. 

30.49 

.82 

59.87 

31.13 

.82 

59.23 

31. U 

.81 

59.25 

April  21. 

12Ji. 

■     30.97 

.81 

59.39 

179    59    66.8 

59.4 

65.1 

61.1 

61.0 

60.7 

62.35 

31.05 

.81 

59  31 

65.6 

59.8 

65.0 

60.1 

61.1 

60.6 

62.03 

30.34 

.81 

60.02 

65.6 

60.1 

65.3 

60.1 

61.9 

60.3 

62.22 

31  04 

81 

59  32 

C.          65.0 

59.9 

65.0 

60.2 

61.0 

60.2 

61.88 

65.4 

59.9 

65.0 

60.8 

61.9 

60.1 

62.18 

30.34 

.81 

€0.02 

65.0 

60.7 

65.0 

60.9 

61.8 

60.0 

62.23 

;     31.38 

.81 
1  13.81 

58.98 
59.56 

^ 

30.80 

Means     65.57 

59.97 

65.07 

60.53'  61.45 

60.32;  62.150  j 

^   4.47 

—0  11.19 

348  48  47.56 

-h  50    4  53.70  —64.43 

—.131 

TnKRMOMETERS. 

IE   POIVTS. 

Stone. 

Upper. 

Lower. 

o 

0 

0 

20,     No.  1 

62.0 

68.0 

64.0 

20.      "    2 

63.0 

61.0 

21.      "     1 

64.2 

70.8 

68.2 

70.0 

67.2 

4,  20,  21.  Very  unsteady. 

•21.  Correction  of  S.  Cusp,  for  defective  illumination,  +0''.77. 
i^),  52.  Micrometer  readme:,  the  mean  of  six  readings,  at  the  several 
transit  wires,  reduced  to  the  meridian. 


21 
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14   ]  APFAUtNT  DECLUTATIOHI — HUBAL  CIKCLE. 


a     3! 


NATIONAL   OBSERVATORY WASHINGTON. 


[861 


CORRECTIONS  FOR 

Corrected 
Readings. 

Zenith            Apparent 
Point.          Declinations. 

3690  68' 

Reduc- 
tion to 

18(MI.0 

1 

NADIR  POINl'S— READINGS. 



[iigtniment.|     Objects. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

1    ft 

/       tf 

O      '       " 

// 

o      »       i> 

n 

.  0   0.08  -h  0  40.99 
.  0  3:2.70         0  41 .85 

I     42  54  17.95 

63.03 

—    4    0  35.67 

P. 

April  22. 
1790  58'   6r'8 

2A., 
59"5 

20m. 
66"0 

6r'2 

59"3 

62"8 

62'T7 

20.83         0  24.09 

1     26  39  44.37 

26  10  52.08 
336  18  51.14 

66.8 

61.3 

67.3 

61.2 

62.3 

61.3 

63.37 

O.OO!        0  23.52 
0    0.04  -h  0  28.11 

-\-  12  13  57.51 

P.          67.0 

61.5 

67.3 

61.2 

62.0 

60.5 

63.25 

62.22 

+  12  42  49.39 
-f  62  34  50.33 

—54.43 
75.86 

67.0 

61.5 

67.3 

61.2 

62.0 

60.5 

63.25 

0    0.13 

—  0  20.18 

Means      67.15 

60.95 

66.97 

61.20 

61.40 

61.28 

63.1^ 

0    0.29 
0     0.08 
0     0.46 

+-  0  18.14 

1  15.64 

+  0  24.95 

17  31  53.28 
52  50  46.38 
23  27  55.76 

-+  21  21  48.19 
—  13  57    4.91 
+-  15  15  45.71 

66.02 
56.45 
66.44 

—  .K3 

0     0.18 

—  0  16.13 

344  20  41.03 

H-  54  33    0.44 

75.47 

April  22. 

lOA., 

20m. 

0     0.02 

+-  1  45.55 

61  26  37.33 

—  22  32  55.86 

—61.05 

179    59     65.4 

60.0 

65.3 

62.5 

61.2 

59.7 

62.35 

45. 6U 

—  1  15.43 

307  22  59.07 

> 

64.2 

61.0 

65.7 

61.7 

60.7 

58.2 

61.92 

AS  1i 

AO 

59.53 
59.81 
59.63 

64.2 

61.0 

65.7 

61.7 

61.0 

58.2 

61.97 

Ai    H^                                 A  A 

P.          65.2 

61.0 

66.3 

63.4 

61.6 

58.8 

62.72 

45.02 

.11 

.45 

65.2 

61.0 

65.5 

62.5 

60.7 

59.7 

62.43 

65.2 

61.5 

66.0 

52.8 

61.2 

59.7 

62.73 

44.67 

.46 
.47 

59.97 
59.14 

► 

-h  88  29  13.05 

+-75.85 

45.49 

Means      64.90 

60.92 

65.75 

62.43 

61.07 

59.05 

62.353 

45.68 

.47 

.48 

58.95 
59.86 

—.130 

44.76 

45.08 

.49 

59.53 

44.80                 .49 

59.81  ' 

April  23. 

12A., 

30m. 

45.18  —  1  15.50 

59.42 

179    59    65.7 

60.2 

65.2 

61.6 

59.0 

59.9 

61.93 

hO    7.95  -h  0  23.81 
f  0   0.74,  -1-  0  24.38 

1     26  19  39.86 

61.80 

-1-  12  34    1.19 

C. 

65.0 
65.3 

61.0 
61.5 

66.2 
66.2 

61.0 
61.9 

60.2 
61.0 

58.1 

do. 19 

61.92 
62.47 

C.          64.7 

60.3 

65.3 

61.0 

60.2 

58.1 

61.67 

-0   0.07 

—  0  24.76 

336  18  49.44 

+-  62  34  51.61 

—76.06 

65.0 

61.1 

65.8 

61.6 

60.6 

58.1 

62.03 

-0  0.14 

-1-  0  17.85 
+  0  24.57 

—  0    0.25 

17  31  52.78 

■+  21  21  48.27 

66.13 

64.4 

60.8 

65.2 

61.1 

60.6 

57.5 

61.58 

rf  0  0.06 
f  0  13.66 

23  27  56.29 
359  44  58.56 

•+  15  25  44.76 
+  39    8  42.49 

66.54 
69.58 

Means      65.02 

60.80 

65.72 

61.37 

60.27 

58.43 

61 .993 

-0  0.04        0    0.25 

359  44  44.86 
307  22  60.27 

' 

+-  39    8  56.19 

—69.58 

—.130 

3.00 

1  14.16 

0.38 

.16 

59.33 

0.11 

.17 

58.99 

► 

-+  88  29  19.32 

H-76.17 

April  25. 
179    59    66.1 

2A., 

30m. 

0.87 

.16 

58.44 

62.2 

66.1 

62.1 

61.3 

60.2 

63.00 

65.5 

62.0 

66.2 

61.5 

61.0 

59.9 

62.68 

3.13 

1  14.15 

60.12 

65.3 

61.9 

66.2 

61.0 

60.1 

59.4 

62.32 

•-0  0.11 

—  0  11.24 

348  48  47.50 

4-  50    4  53.55 

—64.98 

65.4 

62.1 

66.1 

61.1 

61.6 

59.9 

62.70 

+  0  22.65  4-  0  20.38 

19  43  32.40 

+-  19  10    8.65 

61.74 

C.          65.2 

62.1 

65.6 

61.1 

61.2 

59.9 

62.52 

-0  0.10        0  19.50 

18  54  41.00 

+-  19  59    0.05 

64.54 

64.0 

62.5 

65.6 

60.9 

61.9 

58.6 

62.25 

-0  0.04-       n  ^9ai 

1     42  20    0.60 

25  18  20.43 
25  18  15.48 

65.1 

61.9 

65.4 

61.1 

60.9 

59.9 

62.38 

+  0  29.89 

0  40.58 

0  26.10 
26.09 

62.40 

—    3  26  18.95 

+-  13  35  21.22 
-f  13  35  26.17 

65.0 

62.1 

65.2 

61.1 

61.1 

59.8 

62.38 

-16  43.65 
16  48.59 

Means      65.20 

62.10 

65.80 

61.24 

61.14 

59.70 

62.527 
—.132 

16  54.15 

26.08 

25  18    9.91 
25  18    7.22 

+-  13  35  31.74 
-+  13  35  34.43 

-16  56.83  -+  0  26.07 

! 

f  0  41.44   —  8  35.28 

25  26  44.14 

+-  13  26  57.51 

April  27. 

2A., 

30m. 

-4  5.12  +-  0  26.35 

25  30  59.21 

+-  13  22  42.44 

179    59    65.2 

63.3 

66.6 

66.0 

59.6 

59.4 

63.35 

3  5S.91 

0  26.36 

25  31     5.43 

-h  13  22  36.22 

63.2 
64.2 

64.2 
62.5 

67.6 
66.0 

64.3 
65.4 

62.5 
58.5 

56.2 
58.5 

63.00 
62.52 

-0  0.23        u  41.00 
f  0  28.74   +  0  42.52 

1      41  54  35.69 

62.44 

—    3    0  54.00 

P.          62.4 
63.3 

63.2 
62.8 

67.0 
67.0 

64.0 
65.0 

60.8 
60.0 

56.0 
57.5 

62.23 
62.60 

33.38  —  1    6.74 

310  24  24.10 

■< 

P. 

62.7 

62.5 

65.0 

64.2 

59.0 

57.0 

61.73 

33  2:^'                   11 

24.01 
23.90 

1 

33.16                 .72 

Means      63.50 

63.08 

66.53 

64.82 

60.07 

57.43 

62.572  \ 

33.35 

24.10 

—.131  1 

THERMOMETERS. 


1  P0IS'T5. 


22,  No.  1 
"        **    2 

23.  "    1 


"    1 
"    1 


27, 


Stone. 

Upper. 

O 

O 

65.0 

73.5 

66.5 

67.0 

65.5 

68.2 

68.5 

69.0 

75.0 

75.9 

62.0 

64.0 

Lower. 


o 

70.5 
66.0 
66.5 
67.0 
71.5 
71.4 
62.5 


2.  Correction  of  S.  Cusp,  for  defective  illumination,  +0".84. 

3,  25  to  37.  Atmosphere  hazy. 
18.  Very  much  obscured. 

39.  Correction  of  S.  Cusp,  for  defective  illumination,  -|-0".92. 
40  to  46.  Observed  during  eclipse  of  Sun. 

40  to  43,  45,  46.  Observed  at  times  of  transit :  instrumental  reductions  and  refraction  only  applied. 
44.  Reduction  applied  for  parallax  and  semi-diameter,  — 9'  1".75. 

40.  Observed  on  micrometer  wire  (2) :  reduction  of  reading  to  (3)  — 0r.0312. 


(i 


i( 


«{ 


(i 

<i 

(( 

.0323. 

C( 

t( 

(( 

.0335. 

(( 

« 

4C 

.0346. 

41. 

42. 

43. 

48.  Correction  of  S.  Cusp,  for  defective  illumination,  -+C".9?. 

49  to  51.  Very  unsteady. 

Nadir  Point,  April  25.  Determination  difficult ;  wind  fresh. 


^^^^^^^^^%^^^^^s^^^^^^^*^^^^ 
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[  86    ]  AFPAILEirr  DECLINATIONB — MUBAL    CIBCLE. 


[88]  APPAKEHT   DBCLIMATtOHB — ^KDSAL   CIRCLE. 


NATIONAL   OBSEaVATOBY — WASHINGTON. 


[89] 


ncfi 

y 

ORRECI 

!ra  FOR 

Corrected 

Zenith 

Apparent 
DecJinations. 

Reduc- 

NADIR POIN'l'S— READINGS. 

1 

Readings. 

Point. 
8680  69^ 

tion  to 
186a0 

O 

I 

iCniiii€iiL 

Objects. 

A. 

B. 

C. 

D. 

E. 

P. 

Means. 

f      // 

1      // 

O     '      '/ 

// 

o    ♦        '/ 

II 

0    0.81 

^ 

May  2. 

12&. 

1.29 

'.+0  20.75 

c. 

1790  59*  61'^     62"7 

65"1 

64''9 

61"0 

55'a 

61"78 

0    0.13 

J 

63.4     62.2 

64.8 

65.2 

60.1 

56.9 

63.10 

0    0.07 
0    0.80 
0    0.16 

1  14.91 
-fO  24.71 
—0  15.96 

52  50  47.22 

23  27  55.04 

344  20  40.65 

62.11 

—  13  57    5.86 
-f  15  25  46.32 
H-  54  33    0.71 

-56.21 
67.44 
77.62 

62  .i2 

C.         €3.0 

63.0 

62.8 

63.6 
62.8 
63.1 
63.0 

66.0 
66.0 
65.9 
65.2 

65.4 
65.0 
65.9 
65.0 

62.0 
61.1 
61.0 
60.4 

55.5 
56.9 
56.6 
56.0 

63.45 
63.47 
63.58 
63.07 

•0  13.13 

0    0.25 

359  44  55.73 

-f  39    8  45.63 

+  39    fi  58.81 

71.56 

4)    0.05 

0    0.25 

359  44  42.55 

—71.56 

Meojis      62.72 

62.90 

65.50 

65.23 

60.93 

56.17 

63.343 

4.34 

1  14.61 
.61 

307  22  58.65 

57.84 

—.130 

5.15 

4.46 

.61 

58.53 

4.74 

.61 

58.25 

5.71 

.61 

57.28 

0.25 

.61 

57.71 

0.11 

.60 

57.19 

> 

+  88  29  16.44 

+78.58 

1.19 

.60 

57.78 

May  4. 

3^. 

1.69 

.60 

57.28 

179    59    65.8 

61.3 

67.0 

62.8 

59.7 

58.8 

63.57 

2.13 

.60 

56.84 

63.2 

62.4 

67.0 

60.5 

62.2 

55.5 

61.80 

2.22 
1.20 
5.03 

.60 

.60 

^1  14.60 

56.75 
57.77 
58.55 

65.3 

61.6 

67.0 

63.0 

60.3 

58.6 

63.63 

P.          63.4 

62.6 

67.4 

61.3 

62.0 

56.0 

63.13 

65.2 

62.0 

67.4 

62.0 

61.0 

56.6 

63.03 

J 

63.8 

62.0 

67.4 

61.3 

61.0 

56.6 

63.03 

0.17 
0.18 

4-1    6.21 
—0  11.31 

49  15  15.76 
348  48  43.48 

—  10  21  34.40 
-h  50    4  57.88 

r-61.00 
67.46 

Means      64.45 

61.98 

67.20 

61.83 

61.03 

57.35 

63.389 

0.30 
0.12 

+0  90.51 
0  19.59 

19  43  30.79 
18  54  38.05 

+  19  10  10.57 
+  19  59    3.31 

63.15 
—65.98 

— 130 

^25.53 
■H)  0.07 

-4)47.34 
46.62 

0  20.48 
-fO  19.95 

1     22  53  55.93 

62.16 

+  15  59  45.48 

p. 

—1  14.71 

307  22  56.75 

^ 

.72 

57.46 

46.44 

.73 

57.63 

46.48 

.73 

57.59 

May  4. 

13/i., 

20m. 

46.69 

.74 

57.37 

179    59    64.6 

60.5 

66.5 

62.7 

60.6 

58.0 

63.15 

46.92 

.75 

57.13 

I     62.22 

+  88  29  15.79 

+79.11 

62.7 

62.4 

67.4 

62.2 

63.3 

56.4 

63.40 

46.69 

.76 

57.35 

P.          63.7 

61.8 

67.2 

62.6 

62.5 

56.8 

63.43 

46.49 
46.90 

.77 
.77 

57.84 
57.13 

63.7 

61.8 

67.3 

62.6 

62.5 

56.8 

63.43 

63.354 
—.130 

47.09 

.78 

56.93 

Means      63.68 

61.62 

67.08 

62.52 

62.22 

57.00 

-•47.02 

—1  14.79 

56.99 

+0  15.75 

1 

■V 

i 

15.68 

V-hO  19.« 

c. 

+0  16.29 
-«   5.47 

(    . 

I     22  36  42.85 

62.46 

+  16  16  58.86 

5.64 

l+O  20.16 

-4   5.24 
■+«  4.57 

—1    5.12 

310  24  26.92 

• 

May  6. 
179    59    64.0 

3A. 
63.9 

68.0 

62.1 

63.0 

55.9 

63.83 

4.70 

.09 

27.08 

64.8 

63.0 

67.0 

62.4 

61.6 

57.0 

63.63 

4.54 

.09 

26.92 

64.7 

64.0 

67.9 

63.0 

62.4 

57.6 

63.37 

3.74 

.08 

26.13 

C.         64.7 

63.9 

68.0 

62.6 

62.0 

57.5 

63.13 

64.1 

63.6 

67.6 

62.8 

63.1 

57.3 

63.90 

0.56 

.08 

27.61 

63.9 

63.2 

67.6 

62.2 

61.9 

56.7 

63.58 

0.04 

.05 
.06 

26.54 
26.27 

62.76 

+  88  39  15.36 

+79.51 

0.88 

Means      64.37 

63.60 

67.68 

62.52 

63.17 

56.98 

63.886 

0.70 

.06 

26.09 

—.130 

THERMOMETERS. 

5.  Obflerved  between  fixed  and  micrometer  wires. 

' 

nR  POlHTf 

m 

Stone. 

Upper. 

Lower. 

O 

O 

o 

2,  No 

.  2 

64.8 

61.8 
63.3 

62.4 
64.5 

7.  Precedes  12  Can.  Ven.,  lf.27,  (6  wires.) 
39  to  44.  Zenith  Point  interpolated. 

1 

4,     " 

1 

63.5 

70.0 

67.0 

48.  Interrupted  by  clouds. 

/ 

t< 

2 

65.0 

67.0 

65.0 

Nadir  Point,  May  6.     Apparent  error  of  coUimation,  5" 

E. 

6,    « 

1 

66.1 

73.7 

70.7 

74.2 

69.7 

^^^^^^%^^tf^^^#%^^#N^«^^^%^ta 


[90] 


APPAEEKT  DECLIKATIOHI — ^BIUXAI.  CmCLE. 


KATIOKAL  OBSERYATORT — ^WASHINQtOir* 


[91] 


CORRECTIONS  FOR 

Corrected            Zenith 

Apparent 
Decluiations. 

Reduc- 

Obsenren.       | 

NADIR  POINTS-READINGS. 

Readings. 

Point. 
3590  69^ 

tion  to 
1860.0 

Bfltrument. 

ObjectB. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

r        // 

f      // 

0       r        // 

r/ 

0     »      '/ 

// 

1-0    0.31 

—  1    5.06 

310  24  25.70 

C. 

May  11. 

14^, 

20m. 

0.80 

.06 

26.19 

1790  59'   61"5 

63"2 

65"5 

66"0 

58"8 

54"9 

61"65 

0.59 

.06 

25.98 

60.2 

64.1 

66.5 

65.6 

60.4 

54.1 

61.82 

0.56 
H)    5.32 
-4)    4.86 

.06 
1    5.06 
1  15.42 

25.95 

26.84 

307  22  56.62 

60.1 

63.9 

66.0 

65.5 

60.5 

54.0 

61.67 

■< 

C.          60.1 
60.3 
60.7 

63.9 
63.1 
64.0 

65.2 
65.5 
66.1 

65.2 
65.0 
65.9 

60.5 
59.4 
61.0 

53.2 
53.9 
54.4 

61.35 
61.20 
62.02 

5.78 

.35 
.34 

55.77 
55.49 

6.07 

Means       60.48 

63.70 

65.80 

65.53 

60.10 

54.08 

61.617 

5.95 

.33 
.33 

55.62 
55.31 

—.128 

6.26 

0.57 

.32 

56.76 

0.15 

.31 

55.49 

>     61.49 

+  88  29  15.37 

+80.96 

0.85 

.31 

56.39 

0.88 

.32 

56.35 

^ 

1.25 

.32 

55.98 

1.66 

.33 

55.56 

1.65 

.33 

55.57 

5.00 

1  15.33 

56.40 

a 

0.21 

—  0  11.42 

348  48  42.39 

+  50    4  58.35 

—69.86 

0.17 

4-  0  20.71 

19  43  30.14 

+  19  10  10.60 

64.60 

-4»   0.11 

+  0  19.84 

16  54  36.00 

+  19  59    4.74 

67.49 

■ 

•fO   0.03 

—  0  41.99 

324    6  37.97 

+  74  47    2.77 

58.35 

-H)  0.30 

+  1    3.85 

47  42  26.52 

—    8  48  45.78 

47.27 

May  12. 

3n., 

oUfn. 

-«   0.35 

+  0  36.36 

31  58  53.41 

+    6  54  47.33 

41.35 

179    59    66.2 

62.4 

68.5 

65.0 

58.7 

dO.O 

63.22 

0.30 
0.20 

—  0  47.87 
+  1  34.18 

320  37  47.86 
58  16  27.10 

+  78  15  52.88 
—  19  22  46.36 

41.35 
37.93 

65.0 
65.0 

62.8 
62.8 

68.8 
68.8 

64.0 
64.0 

61.2 
61.2 

55.6 
55.6 

62.90 
62.90 

-0  13.34 

+  1  34.16 

56  16  13.94 

—  19  22  33.20 

38.19 

P.          64.7 
65.0 

63.5 
63.3 

69.0 
69.0 

64.0 
64.0 

61.6 
61.6 

55.5 
56.0 

63.05 
63.15 

1+0  32.86 

) 

N 

64.3 

63.3 

68.5 

64.0 

61.2 

56.0 

62.88 

32.74 
+0  33.35 

S— 48  14.17 

>     57  30  38.97 

—  18  36  58.23 

Means      65.03 

63.02 

68.77 

64.17 

60.92 

56.20 

63.017 

-0    5.98 

i     47  58.54 

—.127 

5.24 

-0    6.26 

) 

/ 

fO    0.02 

0  24.79 

337    1  54.13 

+  61  51  46.61 

—29.34 

31.02 

1    6.11 

310  24  29.71 

^ 

30.92 

6.09 

29.63 

30.98 

6.07 

29.71 

30.96 

6.06 

29.70 

31.23 

6.04 

29.99 

30.95 

6.02 

29.73 

.     62.89 

+  88  29  12,26 

+81.06 

P. 

30.70 

6.00 

29.50 

30^ 

5.98 

29.49 

31.19 

5.96 

30.03 

31.61 

5.94 

30.47 

May  12. 

12&. 

-0  31  83 

1    5.92 

30.71 

i 

179    59    64.5 

61.4 

68.7 

63.0 

62.2 

55.6 

62.57 

41    0.05 

15  32.15 

20  44    3.60 

+  18    9  38.54 

64.6 

62.3 

68.7 

63.0 

63.3 

55.6 

62.92 

•0    0.08 

—  0  24.74 

336  18  48.00 

62.56 

+  62  34  53.81 

—78.94 

65.0 

61.5 

68.0 

63.5 

62.2 

55.6 

62.63 

4)    0.17 

4-  0  17.86 

17  31  51.76 

■+•  21  21  50.05 

68.12 

P.          65.0 
64.7 

61.5 
61.5 

68.3 
68.3 

63.5 
63.5 

62.3 
62.3 

55.6 
55.6 

62.70 
62.65 

4)    0.05 

-f  1  14.55 

52  50  47.68 

—  13  57    5.87 

—56.20 

64.7 

61.5 

68.3 

63.5 

62.3 

55.6 

62.65 

-0    0.23 

—  1  57.40 
+  0  24.66 

295  39  58.51 
23  27  54.72 

-h  76  46  16.70 
+  15  25  47.09 

+66.51 
-68.46 

0.34 

Means       64.75  61.62* 

68.38!  63.33 

62.43 

55.60 

62.686 
—.127 

0    0.11 

—  0  15.94 

344  20  38.89 

4-  54  33    2.92 

-79.46 

*• 

THXRMOMBTER 

1. 

22.  Very  unsteady. 

( 

)«  ponrrs. 

Stone. 

Upper. 

Lower. 

0 

0 

o 

ll,No.  1 

64.0 

56.0 

56.0 

35  to  45.  Faint  and  un 

steady. 

60.3 

60.5 

Nadir  Point,  May  11. 

Apparent  error  of  collimation,  5f*  E. 

12,     "    1 

61.0 

67.0 

62.5 

«    2 

62.0 

64.5 

63.0 

23 


[  93  ]  APPAOsirr  declihatiohi — kurai,  cisglz. 


NATIONAL   OBSERVATORY — ^WASHINGTON. 


[93  1 


ORRECTIONS  FOR 


r        // 

-0  0.01 
4*2.45 
43.07 

42.21 
42.13 
42.10 

42.41 
42.01 
42.39 

42.57 
42.84 
42.87 

0.17 
-0  0.11 
•H  5.00 

6.04 
6.18 
0.33 

0.44 
1.53 
0.13 


+0 


1 


36.38 
36.14 
48.08 


0  0.01 

0.26 

M)  0.06 

-4)  0.01 
-0  0.04 
-0  56.50 

56.60 
55.86 
56.04 

56.08 
56*3o 

56.81 
56.77 


0.05 
0.00 


0  5.30 
0.07 
-0  0.05 

-H)  36.59 
36.29 
36.40 

36.24 
36.00 
36.11 

36.05 
36.09 
36.18 


Corrected 
Readings. 


f      // 

H-  1  44.35 

—  1  14.67 

.69 

.71 
.73 
.76 

.78 
.80 
.82 

.84 

.86 

1  14.88 

—  0  11.35 
4-  0  19.71 

0  18.30 


+  0  17.79 

—  1  55.92 

—  0  15.74 
-f  1  42.90 

—  9  54.42 

1  13.53 

—  1  13.47 
+  1    5.09 

—  1    7.81 

.81 

,80 

.80 
.79 
.79 

.79 
.79 

.7ci 

.78 

—  1     7.78 
+  0  17.34 

-f  0  16.82 

—  1  59.02 
+  0  25.03 

+  1  46.00 
—10  13.91 

—  1  15.74 

.75 
.76 

.  i  i 
.  i  I 

.78 

.79 
.79 


61  26  41.42 

307  22  56.26 

55.62 

56.46 
56.52 
56.52 

56.19 
56.57 
56.17 

55.97 
55.68 
55.63 

348  48  43.38 
18  54  36.68 


y     20  29  5.78 


295  39  51.83 

344  20  38.96 

61  26  41.81 

274  35  0.96 

307  22  55.15 

.36 

49  15  17.11 

310  24  30.61 
.31 
.43 

.27 
.04 
.15 

.09 
.13 
.23 

.43 

.19 

19  6  14.60 

295  39  58.36 
23  27  54.27 

61  26  40.24 
274  35  2.68 
307  23  54.88 

54.77 
55.50 
55.31 

55.27 
54.76 

54.52 
54.56 


Zenith 
Point. 

3690  68' 


// 
62.56 


62.09 


62.86 


62.59 


Apparent 
Declinations. 


22  32  59.61 


+  88  29  14.33 


+  50    4  58.43 
-f  19  59    5.13 


4-  18  24  35.56 


+  76  46  16.49 

4-  54  33    2.38 

—  22  33    0.47 
+  55  41  19.62 

+  88  29  13.91 

—  10  21  35.77 


+  88  29  11.85 


+  19  47  27.51 

+  76  46  16.52 
H-  15  25  47.57 

—  22  32  58.40 
4-  55  41  20.84 


4-  88  29  12.95 


^^^^^^^^^^^^^^^^^^^^^0^0^ 


Reduc- 
tion to 

1850.0 


ft 
-59.73 


+81.16 


4-86.56 

—79.62 
—59.68 

4-84.28 

4-81.33 
—61.04 


-70.11 
-67.66 


O 


4-82.38 


4-87.00 
—69.15 

—59.48 
4-84.70 


+82.49 


NADIR  POINTS— READINGS. 


\ 


A. 


May  13. 
1790  59'    62"6 
62.9 
63. a 
C.  64.0 

64.3 
63.8 


B. 


C. 


Means       63.48 


May  18. 
179    59    C3.7 
62.4 
63.7 
P.  62.4 

63.4 
63. 0 


13*., 
62"0 
62.4 
63.1 
62.4 
63.0 
62.8 


30in. 
66"9 
67.6 
67.9 
67.5 
67.8 
66.8 


62.62 


67.42 


2A. 
62.6 
65.2 
63.7 
65.4 
64.8 
64.8 


67.8 
69.6 
68.3 
69.4 
68.3 
68.8 


D. 


59"9 
60.6 
60.5 
61.1 
61.4 
61.2 


60.78 


65.8 
65.0 
66.4 
65.8 
66.0 
66.5 


Means       63.10   64.42   68.70 


May  19. 
179    59    64.0 
62.7 
63.7 
P.  62.3 

63.5 
63.2 


Means       63.23 


May  19. 
179    59    62.2 
62.6 
62.1 
C.  62.8 

62.9 
62.5 


Means       65.52 


12*. 
62.3 
63.4 
63.2 
64.0 
63.0 
63.0 


63.15 


3*. 
65.1 
65.0 
64.8 
64.6 
64.9 
64.7 


64.85 


68.3 
69.2 

68.8 
69.3 
69.0 

68.8 


68.90 


68.0 
66.9 
67.0 
67.1 
67.1 
66.9 


67.17 


E. 


63"2 
63.4 
63.9 
63.4 
63.7 
63.2 


63.47 


do  mO 

62.7 
59.0 
62.8 
60.7 
61.6 


65.92  60.88 


65.8 
64.0 
66.2 
64.0 
65.2 
65.2 


65.07 


63.8 
64.0 
64.0 
64.1 
64.0 
63.9 


59.5 
62.2 
60.6 
62.7 
61.0 
60.7 


61.12 


63.0 
61.1 
61.0 
61.1 
60.8 
61.1 


63.97 


I 


61.35 


F. 


54"9 
55.1 
55.3 
56.0 
56.2 
56.0 


55.58 


56.0 
53.4- 
55.5 
54.3 
55.0 
55.0 


54.87 


56.3 
54.0 
55.3 
53.5 
55.0 
55.0 


54.85 


52.9 

54.0 

53.9' 

54.5 

54.1 

54.0 


53.90 


Means. 


61"58 
62.00 
62.33 
62.40 
62.73 
62.30 


62.225 
—.131 


63.40 
63.05 
62.77 
63.35 
63.03 
63.28 


62.981 
—.125 


62.70 
62.58 
62.97 
62.63 
62.78 
62.65 


62.720 
—.128 


62.50 
62.26 
62.13 
62.37 
62.30 
62.18 


62.292 
—.129 


THERMOMETERS. 


>ia    POINTS. 

Stone. 

Upper. 

Lower 

o 

O 

o 

13,    No.  1 

65.0 

70.0 

68.3 

71.1 

68.5 

16,      "     1 

68.0 

61.4 

60.5 

19,      "     1 

67.0 

63.5 

63.0 

"    2 

63.0 

67.0 

64.4 

67.8 

64.5 

23.  Six  observations  with  micrometer  reduced  to  the  meridian. 

25,  26.  Interrupted  by  clouds. 

31.  Faint  and  tremulous. 

39,  40.  Limbs  poorly  defined. 

44.  Faint. 

Nadir  Points,  May  13  and  May  19,  No.  2.    Apparent  error  of  coliimation  A"  E. 
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[96] 


AFPAHEST   DECLIHATIOKB HUHAL    CIBCLE. 


NATIONAL   OBSERVATORY — WASHINGTON. 


[971 


^^^^■t^^^^^^^^^ 


CORRECTIONS  FOR 


r        // 

-0  4.76 
0.tj9 
0.U4 

0.66 
4.98 
0.05 

0.00 
-0  11.88 
0    0.03 


•2  16.52 
0  0.12 
^  42.80 


— 1  11.68 

.63 

.62 

1   11.61 

— 0  45.12 

+1  28.73 
1  28.72 
0  49.88 


0 
4) 
4) 

0.13 
0.07 
0.06 

1  57.23 
0  0.24 
0    5.54 

0 
4) 
0 

0.01 
0.08 
0.01 

0  26.14 
0  0.01 
0  32.54 

-0 
-0 


-0 
-0 


-0 
-0 


0.08 
0.07 
1.93 

1.53 
2.24 
1.03 

0.70 
0.25 
0.65 

4.97 
5.10 
5.56 

5.46 
5.28 
5.52 


1  10.48 
1  10.58 
0  14.27 

0  13.80 
0    0.25 

}-fO  13.80 


1  ^ 

t 


0.38 
0.07 
1 .0  > 


-  I 


I 


1.65 
1.90 
1.63 

1.42 
0.86 

4.8 


0.04 
-1  1.20 
■0   0.07 

-0  58.42 
57.88 
58.21 

57.50 
57.96 

57.52  ! 
56.93  ! 


^-fO  13.33 


— 1  12.38 
.40 
.40 

.40 
.40 
.40 

.41 
.41 
.42 

.42 
.43 
.43 

.43 

.43 

— 1  12.43 

-f-0  19.02 

13.95 

-fO  13.48 

— 1  13.46 
.47 

.48 

.48 
.49 

.50 
.51 


THERMOMETERS. 


Corrected 
Readings. 


Zenith 
Point. 

3590  59' 


o       ' 
307  22 


320  37 

58  16 
58  16 
42  11 

64  58 
0  15 
5  42 

25  15 

0    0 

30  25 

51  52 
51  54 


// 

52.76 
53.79  i 
53.68  ; 

53.55  I 
53.46 

42.88 

29.35 
17.46 
19.81 

48.04 

5.14 

26.01 

16.73 
38.16 
37.02  j 

13.83 
30.33 


16  33  42.75 
0  15  1.55 


16  26  32.42 


307  22  52.63 
52.45 
52.02 

52.12 
52.30 
52.06 

52.59 
53.09 
52.34 

51.71 
51.45 
51.72 

51.93 
52.50 
51.93 

13  54  35.10 

16  13  25.40 

307  32  52.74 
53.27 
52.t)3 

53.64 
53.17 

53.60 
54.12 


// 


\     62.60 


63.10 
62.33 


62.6: 


62.07 


63.32 


62.8: 


K  poi!irTs.       j   Stone.      Upper.  !  Lower 


27,    No.   1 


3, 
3. 
4, 

6, 


"  1 

"  2 

«*  1 

<«  1 


0 

0 

mm     (» 

i  t  .5 

75.0 

77.0 

73.0 

79.5 

71.0 

74.0 

74.2 

75.2 

76.4 

75.5 

78.0 

o 

74.9 
75.4 
74.5 
73.0 
74.0 
74.6 
76.0 


Apparent 
Decimations. 


o      '        'I 


-\-  88  29  11.60 


+  78  15  58.97 

—  19  22  47.50 

—  19  22  35.61 

—  3  17  37.96 

—  26  5  6.19 
4-  38  38  36.71 
-f  33  11  15.84 

-f  13  38  25.12 
-h  38  53  3.69 
4-    8  28    4.83 

—  12  58  31 .98 

—  13    0  48.48 

-f  22  19  59.64 
4-  38  38  40.03 


+  22  27    9.50 


+  88  29  10.42 


4-  19  59     6.82 
4-  22  40  17.17 


4-  88  29  11.18 


^^^^^^^^^^^^^^^^ 


Reduc- 
tion to 

1850.0 


// 


4-83.92 


—46.54 

37.83 

38.08 

*   36.54 

—32.66 

4-11.37 

14.06 

15.33 
23.06 
29.49 

29.38 
29.51 


9.48 


& 

t 

& 

00 

O 


4-85.05 


—71.42 


C. 


P. 


C. 


4-85.30 


NADIR  POINTS -READINGS. 


A. 


B. 


May  25.  18A., 

1790  59'    65''5  60"4 

65.0  62.6 

P.          65.4  I  60.7 

64.6  I  61.4 


Means      65.12    61.28 


May  27. 
179    59     66.9 
65.0 
65.3 
C.  65.1 

64.9 
65.0 


18A. 
61.9 
62.2 
62.9 
62.6 
62.9 
62.8 


C. 


40fn. 
68"8 
70.0 
68.4 
69.6 


D. 


62"8 
62.0 
61.8 
61.8 


69.20   62.10 


Means       65.37    62.55 


69.5 
69.5 
69.6 
70.0 
69.9 
69.8 


63.9 
62.6 
62.9 
63.2 
63.2 
63.5 


69.72 


63.22 


June  3. 


179     59 


P. 


68.0 
66.2 
67.0 
66.0 
67.0 
65.5 


bh. 

61.0 

72.0 

63.0 

72.3 

62.6 

71.5 

62.6 

72.0 

62.4 

71.8 

62.3 

71.3 

62.0 
61.0 
61.7 
61.7 
62.0 
61.4 


Means       66.62 


179 


P. 


June  3. 

59  65.0 
64.2 
65.0 
65.0 
65.0 


63.3 

Means 

64.58 

Juno  4. 

179 

54 

66.2 
66.1 
66.0 

C. 

66.2 
65.9 
65.9 

Means 

66.05 

June  6. 

179 

59 

67.5 
66.0 

P. 

67.0 
66.6 

Means 

66.77 

62.32 

71.82 

18^. 

61.0 

69.0 

62.6 

70.6 

62.6 

70.6 

62.6 

70.6 

62.6 

70.4 

62.6 

70.6 

61.63 


63.6 
63.4 
64.0 
64.0 
64.0 
63.0 


62.33:  70.30;  63.67 


13/r., 
62.2 
62.3 
62.1 
62.4 
62.1 
62.2 


30m. 
70.0 
70.9 
70.0 
70.1 
70.0 
70.1 


63.8 
63.1 
63.9 
63.6 
63.2 
63.1 


02.22.  70.18 


5A., 
61.3 
63.6 
63.0 
63.0 


20m. 
71.7 
73.0 
72.2 
72.2 


72.28 


63.45 


63.0 
62.0 
63.0 
63.0 


62.75 


E. 


60"0 
63.0 
59.2 
61.4 


60.90 


59.9 
61.1 
61.9 
61.4 
61.0 
61.0 


61.05 


60.5 
63.5 
61.6 
63.5 
61.8 
62.2 


62.18 


58.0 
61.4 
60.0 
60.3 
60.3 
61.7 


60.28 


60.1 
61.0 
60.9 
61.1 
60.8 
60.5 


60.73 


58.6 
62.4 
60.8 
60  s8 


60.65 


F. 


55"8 
54.0 
55.5 
54.2 


54.87 


56.0 
54.2 
54.5 
54.1 
54.1 
54.1 


54.50 


56.7 
54.2 
56.0 
54.0 
55.8 
54.3 


Means. 


62"22 
62.77 
61.83 
62.17 


62.246 
—  .129 


63.02 
62.43 
62.85 
62.73 
62.67 
62.70 


62.733 
—  .131 


55.17 


55.0 
52.6 
54.0 
54.0 
54.0 
52.0 


53.60 


63 
63 
63 
63 
63 
62 


.37 
.37 
.40 
.30 
.47 
.83 


63 


289 
132 


61.93 
62.47 
62.70 
62.75 
62.75 
62.20 


■ 


62.461 
—.131 


55.4 
54.8 
54.8 
54.7 
54.2 
54.6 


54.75 


56.8 
54.3 
55.5 
55.5 


55.52 


62.95 
63.03 
62.95 
63.02 
62.70 
62.73 


62.897 
—.131 


63.15 
63.55 
63.58 
63.52 


63.450 
—.130 


10.  Large;  poorly  defined. 

14.  CorriMition  for  divisions,  — 0".13. 

18,  19.  Limbs  poorly  defined. 

24  to  27.  Too  close  to  the  fixed  wire  for  satisfactory  obser\'ations  with  the  micrometer. 

43.  Intt-mipted  by  clouds. 

Nadir  Point,  June  4.     Apparent  error  of  collimation,  8"  E. 


: 
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[   100  ]  APPABEMT  DECIiIKATIOHl — ^KCKAL    CISCLE. 


>£  ^ 


NATIONAL   OBSERYATOBY WASHINGTON. 


f  101  J 


3RRECriON8  FOR 

Corrected 
Readings. 

Zenith 
Point. 

3590  69' 

Apparent 
Decimations. 

Redac- 
tion to 

I86a0 

Observers.        | 

NADIR  POINl-Ji-READINGS. 

• 

liniment. 

Objects. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

r        II 

»      // 

O      '       " 

II 

O      '       '1 

II 

" 

)  43.76 

—  1  11.90 

307  22  50.54 

P. 

June  17. 

12A., 

30m. 

43.98 

11.91 

50.31 

1790  59'   63"7 

63"0 

71'! 

61"2 

61^9 

52"0 

62"i5   ; 

43.98 

11.93 

50.29 

I     62.97 

+  88  29    8.48 

+85 .95 

64.4 

64.1 

71.6 

61.5 

62.8 

52.9 

62.88     • 

43.20 

4  Jk      A  f 

11.95 

51.05 
50.89 
50.45 

64.4 
C.        63.5 

64.0 
63.1 

71.5 
71.0 

62.3 
61.1 

63.0 
62.0 

52.3 
52.1 

62.92 
62.13 

43.35 

11.96 

63.9 

63.7 

71.0 

62.0 

62.2 

52.8 

62.60 

43.78 

11.97 

64.5 

62.8 

71.0 

62.1 

61.0 

53.0 

62.40 

43.81 
43.36 

11.99 

50  40 

12.01 

50.83 

Means      64.07 

63.47 

71.20 

61.68 

62.15 

52.52 

62.514 

19.94 

12.06 
—  1  12.11 

50.62 
50.78 

—.131    : 

0  44.51 

• 

•^  0.02 

+  0  50.53 

42  11  17.28 

— •   3  17  3S.06; 

—38  41 

• 

4  0.23 

+  1  58.69 

64  58  47.44 

—  26    5    5.22 

32.01 

- 
• 

2.04 

—  0    0.25 

359  44  35.88 

62.38 

+  39    9    5.75 

—79.12 

C. 

3.95 

1  12.66 

307  22  50.87 

•* 

' 

f 

4.04 

.70 

50.74 

3.93 

.70 

50.85 

■ 

3.80 

.70 

50.98 

3.76 

.70 

51.02 

• 
- 

3.76 

.70 

51.02 

• 

0.39 

.71 

51.08 

1 

0.03 

.73 

51.27 

> 

+  83  29    9 .47 

+86.00 

I 

0.66 
0.59 
0.69 

.74 
.76 
.76 

51.33 
51.38 
51.28 

June  18. 
179    59    65.5 

I4&., 
62.2 

30m. 
71.5 

63.6 

61.4 

54.7 

1, 
63.15 

63.5 

62.8 

71.5 

61.8 

62.2 

51.4 

62.20     . 

0.24 

.76 

51.74 

• 

65.5 

62.2 

71.5 

63.8 

60.6 

54.3 

62.98     . 

0.56 

•77 

51.40 

P.        63.7 

63.0 

74.5 

61.6 

62.6 

51.0 

62.23     ' 

0.80 

.77 

51.16 

65.0 

61.3 

70.8 

62.8 

60.0 

53.4 

62.22 

-^  3.95 

1  12.78 

50.85 

V 

65.3 

63.3 

71.8 

63.5 

62.2 

53.0 

63.18 

+0  1.55 
-4)  0.03 

1    0.07 
—  1    0.07 

312  13  42.35 
41.32 

! 

+  85  39  59.80 

0.69 

Means      64.75 

62.47 

71.43 

62.85 

61.50 

52.97 

62.661 

-0  0.04 
-f«  0.04 

+  0    0^24 
—  0  40.29 

0  14  58.97 
324    6  27.00 

+  38  38  42.66 
-f  74  47  14.78 

+  5.13 
—68.67 

— .131 

62.53 

P. 

1 

0.08 

+  1    1.14 

47  52  25.64 

—    8  48  43.86 

49.14 

0.03 
0.28 

0  13.00 
0  12.5S 

1      15  27  13.67 

62.66 

-f  23  26  28.24 

C. 

■ 

•fO  0.19 

1    0.27 

47  42  24.79 

—    8  48  42.88 

49.19 

■ 

[-0  0.04 

0  11.48 

11  39  28.29 

-h  27  14  13.62 

53.15 

. 

0.06 

-h  0  34.73 

31  58  49.64 

4-    6  54  52.27 

46.71 

* 

0.06 

—  0  13.39 

346  28  30.13 

-f  52  25  11.78 

19.42 

■ 

"0  0.08    —  0  12.46 

347  23    1.03 

+  51  30  40.88 

—10.29 

■ 

^W  6.11 

■V 

^ 

» 

6.79 

• 

7.50 

[-H)  12.45 

. 

1 
1 

6.95 

1 
^ 

I     15  26  34.91 

62.50 

+  23  27    6.84 

June  19. 

16A. 

1 

17.87 

■V 

179    59    65.6 

61.9 

71.0 

64.1 

60.2 

54.2 

62.83 

19.77 

91.00 

5.06 

l-H)  12.90 

65.1 

62.8 

71.1 

63.8 

61.7 

53.4 

62.98 

64.4 

62.1 

70.9 

63.0 

60.3 

53.0 

62.37 

—  1    6.29 

310  24  34.05 

\ 

C.        64.9 
64.0 

63.0 
62.9 

71.3 
71.1 

63.5 
63.1 

62.0 
61.1 

53.7 
52.9 

63.07 
62.52 

4.22 

.23 

33.27 

64.6 

63.0 

71.8 

63.6 

61.8 

53.0 

62.97 

5.13 

.22 
.21 

34.19 
34.01 

1 

' 

4.94 

Means      64.77 

62.62  71.20 

63.52 

61.27 

53.37 

62.789 

4.76 

.20 

33.84 

—.131 

THERMOMETERS. 


Ml  MISfTS. 


17,    No.  1 


18. 
19, 


"    1 
"    1 


Stone. 


o 
73.0 

73.0 
75.0 


Upper. 


Lower. 


o 
76.5 
76.6 
75.0 
76.0 
78.0 


o 

74.7 
74.6 
73.5 
74.6 
75.0 


13.  Three  micrometer  observations  reduced  to  the  meridian. 
29.  Apparent  A.  R.  18A.,  20m.,  28*. — very  small  and  faint. 
31.  Obscured  at  fourth  wire  by  clouds. 
34,  35.  Observations  poor. 

36.  Wires  illuminated  by  the  star. 

37,  39.  Faint ;  through  clouds. 

41  to  47.  Very  unsteady  ;  Zenith  Point  interpolated. 

Nadir  Points.    June  17  and  19.    Apparent  error  of  collimation,  6''E. 


: 


n 
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I    102    ]  APPABENT   DKCUNATIOHa ^BlinLAL    COCIiS. 


NATIOVAL   OBSERYATOaT — ^WASHIVGTOV. 


[  103  ] 


3RRECriONS  FOR 

Coirected 

Zenith 

Apparent 
Declinations. 

Reduc- 

• 
O 

NADIR  POLNltJ— READINGS. 

Readings. 

Point. 
8690  W 

tion  to 
186aO 

• 

itruinenL 

Objects. 

A. 

B. 

C. 

D. 

E. 

P. 

Means. 

I     // 

1       n 

o     »       '/ 

II 

o      »       '/ 

II 

0    4.20 

—1    6.19 

310  24  33.39 

c. 

June  23. 

15A., 

30fit. 

1.06 

.18 

34.16 

1790  59'  64"3 

63"0 

70"9 

64"4 

58"8 

52"5 

62''32 

0.10 

.18 

33.37 

'     62.30 

4-88  29    7.80 

+86.18 

63.4 

63.9 

71.1 

64.5 

59.9 

51.9 

62.45 

0.70 
0.34 
0.05 

.17 
.16 
.16 

33.65 
33.30 
33.01 

63.8 

63.4 

71.1 

65.0 

59.8 

52.0 

62.52 

C.         63.4 

63.6 

70.9 

64.8 

59.5 

51.6 

62.30 

63.9 

64.1 

71.6 

65.1 

59.9 

52.1 

63.78 

63.1 

63.2 

71.1 

65.0 

59.1 

51.6 

63.18 

0.27 

.16 
.15 

33.33 
33.99 

1.03 

Means      63.65 

63.53 

71.12 

64.80 

59.50 

51.98 

63.435 

1.03 

.15 
—1    6.14 

33.99 
34.01 

—.131 

^    4.93 

0    0.06 

+0  11.85 
+0  35.83 

11  39  25.83 

+  27  14  15.73 

-53.74 

0.16 

31  58  48.37 

+    6  54  53.28 

47.10 

0.14 

—0  47.08 

330  37  35.60 

+  78  16    5.95 

53.99 

0.01 

+1  32  60 

58  16  37.67 

—  19  22  46.12 

37.91 

0  14.03 

1  32.59 

58  16  13.65 

—  19  22  32.10 

38.15 

0    0.29 

+3    3.48 

64  58  45.87 

—  26    5    4.32 

31.85 

D    0.38 

—0  13.95 

347  32  57.85 

+  51  30  43.70 

11.28 

0    0.05 

+1  39.67 

59  59    6.67 

—  21    5  25.12 

6.95 

0     1.58 

—1     1.45 

313  13  39.96 

' 

0    0.06 

.47 

38.99 

► 

+  85  40    2.06 

—  1.00 

4)    1.58 

—1     1.49 

39.53 

4 

Jd    0.08 

+0    0.34 

0  14  55.86 

-f-  38  38  45.69 

4-  3.41 

4)    0.03 

0    5.78 

5  42  17.92 

+  33  11  23.63 

6.53 

4i    0.05 

0  37.39 

25  15  10.41 

-h  13  38  31.14 

9.62 

June  24. 

13/t., 

30m. 

-0    0.05 
^    7.37 
•H)   0.06 

0    0.01 

0  13.49 

+0  13.03 

0    0  29.63 

4-  38  53  11.92 

15.21 

p. 

179    59    66.6 
64.7 

60.5 
62.2 

72.0 
72.7 

62.7 
61.7 

62.0 
62.7 

53.0 
50.4 

63.85 
63.40 
63.37 
63.47 

\     15  27    1.62 

62.34 

+  23  26  39 .97 

P.          65.5 
64.6 

61.7 
63.2 

72.5 
72.7 

62.0 
62.0 

61.3 
63.0 

51.4 
49.3 

r-O  54.86 

1  13.24 

307  22  49.47 

' 

1 

54.34 

.34 

49.99 

Means       65.35 

61.90 

72.42 

62.10 

62.25 

51.10 

63.531 

53.64 
53.64 

.34 
.34 

50.69 
50.69 

62.39 

+  88  29    8.51 

4-86.14 

—.131 

54.47 

.34 

49.86 

54.08 

.34 

50.35 

54.26 

—1  13.34 

50.07 

0.01 

-fO  19.34 

18  54  30.66 

+  19  59  10.98 

—74.15 

0.07 

+0    0.25 

0  14  55.08 

+  38  38  46.56 

4-  2.80 

. 

33.56 

■V 

■v 

c. 

33.73 

- 

33.17 

l+O  13.61 

22.00 

I     15  33  23.23 

61.87 

-H  23  20  17.89 

11.98 

\ 

• 

11.33 

i+0  13.06 

M 

12.49 

4.67 

—1  11.33 

307  22  50.46 

June  27. 

12A. 

4.50 

.35 

50.60 

179    50    63.9 

63.2 

71.9 

61.9 

60.2 

49.4 

61.58 
63.42 

4.93 

1       5.H 

4.49 

.26 
.26 
.26 

50.17 
49.91 
50.60 

64.9 

62.9 

71.9 

63.0 

60.6 

51.2 

64.0 

62.1 

71.4 

62.8 

59.8 

50.4 

61.75 

C.          64.3 

62.5 

71.6 

62.9 

60.0 

50.9 

62.03 

64.2 

62.9 

71.9 

62.6 

60.4 

50.8 

62.13 

■       4.69 

.27 

50.39 

64.0 

63.0 

72.2 

^.0 

60.9 

50.4 

62.08 

1.06 

.27 
.30 

50.14 
49.98 

1.19 

Means      64.22 

62.60 

71.82 

62. 53'  60.32 

50.52 

62.000 

1.33 

.30 

49.84 

—  .133 

TUERMOMETERS. 


)IR  POINTS. 


22,    No.  1 


24. 
27, 


1 
1 


Stone. 


Upper. 


o 
70.0 

68.0 
73.0 


o 

68.9 
68.8 
72.0 
76.5 
77.0 


Lower. 


O 
68.0 
68.3 
70.0 
74.0 
74.0 


15.  \V'  Scorpi  follows /?'  0s.40  (three  wires.) 

16.  Large  and  very  unsteady. 

19.  Apparent  R.  A.  184.,  20m.,  239.5. 
22.  Large,  poorljr  defined. 

25.  Cor.  for  divisions — O'' .  13. 

26,  27.  Limbs  poorly  defined.    Zenith  point  doubtful. 

Nadir  Points,  June  22  and  27.    Apparent  error  of  coUimation,  8''  E. 


26 


«^ki 


^^^^0^0^^^0*^^^^^*^^^^^^^»^^^^^*^^^*^^^^^*^ 
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{    104  ]  APPASBMT  DBOLHTATIOHI — mtLAL  cimcLB. 


KATIONAL  OBSEBYATOBT— WA8HIK6T0V. 


[106] 


ORRECnOMS  FOR 


rtnmmit* 


$      li 

%  1.37 
1.33 
1.66 

0.01 
0.51 
0.63 

0.74 
0.85 
0.83 

0.90 
5.10 
3.39 

3.64 

3.43 

-0  3.33 

H  8.31 

8.39 

f«  8.34 


-0 


4.68 
4.83 
5.11 

5.35 
4.88 
5.09 

1.04 
1.56 
1.71 

1.83 

1.30 

-4  1.93 

fO  0.04 

-0  0.91 

0.98 

0.88 
1.96 
1.08 

1.15 

-4  5.03 

0.00 

H  0.03 

0.00 

-013.46 

H  0.03 
0.06 
0.15 

0.80 
0.00 
0.13 


4 


0.04 
9.50 

0.00 
1.05 


Object!. 


I      It 

-  1  11.30 
.31 
.31 

.31 
.33 
.35 

.35 
.35 
.36 

.36 

-  1  11.37 

+  0  13.56 


! 


+  0  13.09 

—  1  10.45 

.47 

.47 

.47 
.47 

.48 

.48 
.49 
.49 

.50 
.50 
.50 

.50 
.53 
.53 

.53 
.53 
.54 

.54 

—  1  10.55 
+  0  34.16 

—  0  44.93 
+  1  3Q.43 

1  38.41 

+  1  57.03 

—  0  53.03 

33  13.18 

0  13.37 

—  0  13.34 

+  1  35.00 

—  1  15.19 

.33 

—  1  15.34 


Conreeted 
Readingt. 


O      '       ft 

307  33  49.80 
49.93 
49.50 

50.56 
50.66 
50.53 

50.41 
50.30 
50.33 

50.34 
50.45 


16  11  33.73 


307  33  51.17 
51.00 
50.73 

50.48 
50.95 
50.73 

51.31 
50.78 
50.63 

50.51 
51.03 
50.41 

50.41 
51.19 
51.11 

51.31 
50.83 
51.00 

50.93 

50.83 

31  58  49.03 

330  37  33.35 
58  16  39.40 
56  16  16.93 

64  58  49.97 
316  36  35.84 

58  33  11.36 

346  38  25.68 

347  23  55.41 


59  59 
306    9 


8.88 
1.69 

1.73 
3.01 


Zenith 
Point 

8600  60* 


i 


} 


// 


63.30 


63.19 


THEKM0MBTBR8. 


Apparent 
Dedination 


iont. 


Reduc- 
tion to 

i86ao 


i 


O     '         fi 


+  88  39    8.77 


+  22  43    8.71 


+  88  29    8.36 


+    6  54  53.41 

+  78 

—  19 

—  19 


16  10.09 
22  46.96 
22  34.49 


—  26 

-I-  82 


5 

17 


7.53 
6.60 


—  19  29  28.42 


X 


52 

51 


25  16.76 
30  47.03 


~  21    5  26.44 
+  87  15  19.37 


// 


+86.09 


+85.88 


—48.81 

57.08 
38.09 
38.33 

31.54 
34.24 


24.70 
15.73 

—  7.17 
+  2.33 


NADIR  POINTS— READINGS. 


A. 


July  1. 
1790  59'  65"2 
65.2 
65.1 
C.  65.2 
65.5 
65.6 


Means       65.30 


179 


C. 


July  6. 
59  66.0 
66.3 
66.9 
66.6 
66.9 
65.7 


Means       66.40 


B. 


13ik., 
62"3 
63.0 
63.2 
62.4 
62.9 
62.8 


62.77 


13A., 
62.5 
62.7 
61.9 
62.1 
62.1 
62.1 


62.23 


C. 


72'<3 
72.9 
72.3 
72.7 
72.4 
72.8 


72.57 


30m. 
74.0 
73.9 
74.1 
74.0 
73.8 
74.0 


73.97 


D. 


60"6 
61.2 
61.1 
61.1 
61.4 
61.5 


61.15 


60.3 
59.9 
61.0 
60.9 
61.0 
60.7 


60.63 


E. 


61"2 
62.1 
62.2 
61.4 
62.1 
62.1 


61.85 


64.9 
65.0 
64.0 
63.6 
64.0 
64.0 


P. 


51"2 
51.1 
51.0 
50.9 
51.0 
50.7 


50.83 


53.0 
52.0 
53.0 
52.5 
52.4 
51.7 


Means. 


62'a3 
63.58 
63.48 
63.38 
63.55 
63.58 


62.436 
—.133 


■ 


' 


/ 


63.45 
63.30 
63.48 
63.28 
63.37 
63.03 


64.251  52.43!  63.330 
—.133 


12  to  18.  External  thermometer  noted  immediately  before  and  after  the  observations ;  probably 

affected  by  solar  rays. 
31.  Observation  at  fourth  wire  poor. 
42.  /?*  Scoipii  follows  /9*  0t.60,  (three  wires.) 
49.  Correction  for  divisions —O'MO. 
Nadir  Point,  July  1  and  6.  Apparent  error  of  collimation,  V'  E. 


^ 


%^^^^^*^*^*^*^*^^^*^%^ 


[  106  ]  APFABSBT  DKCUMATIOHI — ^HinAI.  dBGU. 


HATIOITAL   OBBCBVATOBT — TABHIHOTOBi  [    107    ] 


[   108  ]  AVFAURT  DKCLIVATIOKft — KUIAL  CIBCLE. 


MATIONAL  OBSERYATORT — ^WASHINGTON. 


[  109  J 


3RRRCnONS  FOR 

Correcled 
Readings. 

Zenith 
Point. 

86e0  6ft' 

Apparent 
Declinations. 

Reduc- 
tion to 

1860.0 

• 

1 

O 

NADIR  POINTS-READINGS. 

tmrnent. 

Objects* 

A. 

B. 

C. 

D. 

E. 

P. 

Means. 

1      // 

t        u 

o       »        " 

// 

O      '       II 

n 

)    7.36 

\ 

V     16  38  50.60 

62.73 

-h  22  14  51.38 

c. 

July  10. 

13^., 

30m. 

63"15 

7.68 

1790  59'  68"2 

61"4 

7r'9 

60"8 

61"8 

51"8 

9.80 

H-0  13.43 

67.9 

61.2 

74.8 

61.0 

60.8 

51.9 

62.93 

0    8.76 
0    0.04 
0    4.64 

67.9 

61.8 

74.9 

61.0 

61.0 

52.0 

63.10 

—0    0.24 
1  10.37 

359  44  35.77 
307  22  52.22 

« 

+  39    9    6.21 

—80.37 

C.          67.9 
67.9 
67.1 

61.0 
61.5 
61.0 

74.4 
74.1 
74.0 

61.0 
61.1 
60.9 

60.1 
60.2 
60.1 

52.0 
52.0 
51.9 

62.73 
62.80 
62.50 

5.45 

.38 

.39 
.39 

51.40 
51.26 
.50.90 

51.49 

• 

5.59 
5.94 

Means     67.82 

61.32 

74.52 

60.97 

60.67 

51.93 

62.870 
—.138 

5.35 

5.02 

.39 

51.82 

0.90 

.39 

51.29 

1.38 

.40 

50.80 

1.64 

.40 

50.54 

1.09 

.41 

51.08 

I 

1.14 

.41 

51.03 

» 

+  88  29    9.45 

+85.44 

-0  1.25 

.41 

50.92 

H)  0.11 

.41 

51.57 

-0  1.11 

.43 

51.29 

• 

, 

0.85 

.44 

51.54 

0.56 

.44 

51.83 

0.85 

.44 

51.54 

0.59 
0.34 

.44 
.44 

51.80 
52.05 

July  11. 
179    59    69.5 

19A. 
60.5 

75.0 

61.6 

58.8 

53.3 

63.12 

-0  4.91 

—1  10.45 

51.42 

4 

66.7 

60.8 

75.0 

58.6 

61.0 

50.2 

62.05 

H  0.09 

+1    2.58 

49  15  15.67 

—  10  21  33.69 

—63.58 

P.          68.0 

60.0 

75.0 

60.4 

59.0 

53.6 

62.67 

0.06 

A    IF 

0  11.27 

11  39  24.65 

4-  27  14  17.33 

5&.84 

68.2 

60.0 

75.0 

61.0 

59.0 

53.6 

62.80 

0.15 

-|-0  34.15 

31  58  49.67 

+    6  54  52.31 

49.25 

47.23 
H  0.16 

—0  44.90 
—0  44.90 

-hO    0.24 

320  37  31.80 
32.23 

0  14  51 .36 

! 

62.52 

-f  78  16    9.97 
+  38  38  50.41 

57.81 
2.24 

p. 

Means     68.10 

60.32 

75.00 

60.40 

59.45 

52.68 

62.659 
—.135 

-0  0.08 

1    A         A     Arfh 

fO  0.03 
H  17.31 

a  16.01 
0  16.09 

}     18  22    8.57 

62.61 

+  20  31  33.29 

c. 

-0  98.35 

V 

■X 

( 

37.43 

26.97 

0  14.52 

96.35 

J 

I     17    3  22.58 

+  21  50  19.28 

1.00 

^ 

1.65 

-H)  14.07 

2.07 

J 

4.59 

—1  11.03 

307  22  51.78 

' 

■ 

4.54 

.05 

51.81 

4.00 

U)5 

52.35 

1 

4.27 

.06 

52. or 

July  13. 

13&., 

30fn. 

4.71 

.06 

51.63 

175    59    66.0 

61.8 

76.0 

61.9 

59.2 

50.0 

62.48 

4.71 

.06 

51.63 

67.0 

62.2 

76.6 

62.9 

58.7 

50.9 

63.05 

0.77 

.07 

51.71 

66.6 

62^.2 

76.1' 

62.6 

59.1 

51.0 

62.93 

1.17 

.08 

51.30 

C.          66.2 

62.1 

75.9 

62.2 

59.0 

50.7 

62.68 

66.2 

61.9 

75.6 

62.5 

58.6 

50.8 

62.60     ' 

1.30 

.08 

51.17 

66.1 

62.1 

76.0 

62.2 

58.9 

51.0 

62.72 

1.52 

.08 
.09 

50.95 
51.22 

* 

H-  88  29    9.51 

-1-85.20 

■ 

1.24 

Means     66.35 

62.05 

76.03 

62.38 

58.92 

50.73 

62.744   ■ 

•0  1.48 

.09 

50.98 

—.135. 

> 

THERMOMETERS. 

31  to  33.  Very  unsteac 

, 

• 

> 
• 
• 
• 

'y- 

«  ponrrs. 

Stone. 

Upper. 

Lower. 

o 

O 

o 

10.    No.  1  !    80-9 

88.8 

84.4 

33.  Cor.  of  S.  Limbfo 

»r  defective  illumination,  +0".07. 

88.2 

84.0 

Nadir  Point,  July  10. 

Apparent  error  of  collimation,  M'  E. 

I.       "    1 

85.5 

3,       "     1 

83.0 

85.8 

84.0 

.. 

85.8 

84.0 

- 

1    no   ]  APPAKSHT  DECLUfATIOKS — ^BTUHAL   CIBCLB. 


MATIONAL   OBSERYATORT — ^WABHIlTOTOir. 


[Ill  I 


OORRBCnONS  FOR 


-I 


-0 
1-0 


// 

0.03 
0.9S 
0.93 

1.06 
l.]9 
1.10 

1.S9 
5.91 
0.03 


0.00 
01S.95 
0  0.99 


•0 

•0 


Objects. 


— 1 


— 1 
+0 

1 
1 


// 

11.09 
.10 
.10 

.10 
.10 
.11 

.11 
11.11 
18.70 

38.96 
38.94 


0 
0 


0.76 
5.93 
4.60 

4.51 
4.36 
4.17 

4.19 
3.99 
4.34 

0.86 
1.64 
1.73 

1.49 
1.65 
1.51 

0.09 
1.17 
4.03 

1.31 
1.601 
1.76 

1.91 
-I  5.141 
-0  0.09 

0.09 
0.01 
0.11 

0.06 
*U  43.59 
-15  51.37 

^0  0.06 
0.19 
0.00 

■  0 16.78 

■0  6.87 

7.53 

7.00 
10.60 

19.19 
19.79 


I 


0  14.33 


+0  14.71 


— 1 


} 

} 


11.79 
.80 
.80 

.80 
.80 
.81 

.81 
.83 
.83 

.83 
.83 
.83 

.83 
.85 
.86 

.86 
.86 
.86 

.86 

11.87 

3.81 

18.94 
50.73 
59.10 

53.03 
15.36 
14.83 

19.77 

1.97 

16.13 

16.19 
15.54 


0  15.04 


— 1 

+1 

0 

0 

+1 

— 0 

0 
3 
0 


Corrected 
Readings. 


! 


O     '      // 

307  33  50.94 
51.35 
51.34 

51.19 
51.15 
51.16 

50.97 

51.53 

18  54  30.14 

58  16  39.01 
58  16  16.04 


17  13  16.60 


307  33  51.33 
51.46 
51.55 

51.53 
51.73 
51.37 

53.35 
51.56 
51.48 

51.70 
51.54 
51.68 

53.09 
53.51 
53.66 

53.38 
53.09 
51.91 

51.78 

51.91 

49  15  14.15 

18  54  28.79 
43  11  15.35 
64  58  49.39 

316  36  33.39 

17  21  33.68 

33  3  43.01 
64  58  48.41 

17  51  33.03 


«^^^k^%^%^ 


Zenith 
Point. 

8600  59^ 


>     17  31  13.17 


// 


63.61 


63.89. 


63.68 

63.56 
62.68 


Apparent 
Decunations. 


// 


+  19  59  11.72 

—  19  22  47.15 

—  19  22  34.18 

+  31  41  35.54 


+  88  39    9.74 


—  10  21  32.01 

+  19  59  13.35 

—  3  17  33.21 

—  26    5    7.25 

+  82  17    8.75 
+  21  32    9.25 

+  16  50  59.92 

—  26    5    6.60 

-h  21    2  18.90 


+  21  33  39.76 


Reduc- 
tion to 

1860.0 


// 


—76.01 

38.33 
—38.46 


+85.13 


—63.84 

76.09 
40.83 
31.44 

36.35 


—31.43 


i 


*^*^^^m^^0^0^^^^ 


P. 


NADIR  POINTS— READINGS. 


A. 


July 
1790  59' 


C. 


14. 

65"4 

65.8 

66.1 

66.1 

66.5 

66.2 


Means      66.03 


B. 


13&., 
64''3 
64.3 
64.4 
63.0 
64.8 
63.8 


64.07 


179 


July 
59 


P. 


15. 

64.7 

63.3 

65.0 

63.0 

64.5 

63.5 


Means      63.98 


July  15. 

179    50    66.0 

64.7 

P.  65.7 

65.7 


Sk. 
64.3 
65.3 
64.3 
65.3 
64.3 
65.6 


C. 


D. 


uUSI. 

7e"o 

76.3 
76.1 
74.9 
75.5 
75.0 


75.63 


64.85 


I6h. 
63.3 
64.4 
63.3 
63.4 


Means      65.52 


63.60 


75.8 
76.6 
75.3 
76.0 
75.2 
76.2 


75.85 


75.4 
76.0 
75.4 
75.3 


75.47 


63"0 
63.3 
63.7 
63.5 
63.9 
63.9 


63.45 


66.3 
64.6 
67.0 
64.6 
66.2 
65.5 


65.70 


65.8 
64.8 
66.4 
66.4 


E. 


5ya 

58.9 
59.4 
56.6 
58.2 
57.0 


58.90 


P. 


49"8 
50.3 
50.8 
51.8 
50.9 
50.9 


Means. 


' 


' 


50.75 


56.6 
59.4 
56.6 
59.4 
56.4 
59.7 


58.02 


56.6 
58.0 
56.3 

56.8 


65.85, 


56.92 


49.5 
47.6 
50.4 
47.0 
49.0 
47.3 


48.47 


48.8 
47.2 
49.4 
49.6 


48.75 


62''93 
63.13 
63.39 
63.65 
63.30 
63.80 


63.030 
—.133 


63 
63 
63 
63 
63 
63 


.87 
.78 
.10 
.55 
.60 
.97 


II 


63 


.811 
.130  1 


63.63 
63.53 
63.73 
63.87 


63.687 
—.130 


THERMOMETERS. 

.  poiirrt. 

1 

Stone. 

Upper. 

Lower. 

o 

o 

o 

f.    No.  1 

81.0 

80.5 

80.5 

81.8 

80.5 

5,      "     1 

75.0 

74.5 

73.5 

"    3 

74.0 

73.5 

72.0 

• 

11.  /3*  Scorpii  follows  j3>  0».50  (three  wiree.J 

12.  External  thermometer  sensibly  afTected  by  N.  wind. 
39.  Very  unsteady. 

41,  42.  For  coincidence  of  micrometer,  used  mean  of  July  14  and  16. 

41.  Obserred  on  micrometer  wire  No.  2 :  reduction  to  No.  3,  — Or .032: 

42.  •«  "  «•     No.  4 :        "  "        +0r.027. 

43.  Too  faint  for  observation  of  limbs. 
45  to  52.  Zenith  Point  doubtful. 

46.  Cor  of  S.  L.for  defective  illumination,  -f-0''>06. 

52.  Nearly  obscured  by  clouds. 

Nadir  Pomt,  July  14.    Apparent  error  of  collimation,  5"  E. 


•• 


; 


*^^^^^*^*^^^^^*^*^^^^^^^t^^^^^*^^i^^^^^^^^^^^ 
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APPAKXirT  DBCLnrATioiri — XDKAL  cncut. 


HATXONAL  OBBSKYATOKT — ^WABHIlTOTOir. 


[113  1 


p«« 


ORRECnONS  FOR 


MmnKnt. 


I     II 

4)12.59 
-0  0.06 
4)15.64 

0.00 
6.88 
6.42 

6.54 
9.56 
9.95 

10.60 
4)  10.44 
-0    0.06 

-0  0.04 
•4)  0.06 
rO  11.16 

10.68 

9.87 

H)   8.53 

-0  3.32 

5.47 

-0  6.15 


H 


-4) 


0.04 
4.61 
4.50 

4.88 
4.78 
4.57 

4.36 
0.94 

4.88 

2.21 
1.98 
1.45 

1.94 
1.06 
0.67 

0.68 
0.94 
0.66 

0.82 
4.98 
0.08 


0.00 
0.00 
0.01 

2  17.24 

0  0.01 

0.03 

2.79 
+0  0.06 

O.OO 
0.00 


Objects. 


) 


I      li 

-fO  15.27 

0  15.24 

1  3.10 
0  15.31 

0  15.79 

0  15.92 

0  15.43 
0  27.16 

0  15.61 


+0  16.09 

— 0    0.24 

1  10.16 

.18 

.18 
.18 
.18 

.18 
.19 
.18 

.18 
.18 
.17 

.17 
.16 
.18 

.18 
.18 
.18 

.18 
— 1  10.19 
-H)  18.48 

0  32.39 

0  35.63 

1  10  33 

4-1  10.42 
— 0  5.66 
-fO    0.87 

-1-0  0.87 
— 0  23.57 

-H)  10.50 
4-0  25.50 


J 


Corrected 
Reading!. 


O    » 


// 


17  17  44.43 
48  37  26.57 


\     18  13  28.19 


\     18  24  53.05 
26  12  54.05 


\     19  1  17.20 


359  44  34.37 

307  22  51.41 

51.50 

51.12 
51.22 
51.43 

51.64 
52.15 
51.22 

50.B9 
51.12 
51.66 

51.17 
50.85 
51.22 

51.21 
50.95 
51.23 

51.07 

51.93 

18  54  27.69 

30  25  24.36 
32  51  48.13 
51  52  7.72 

51  54  25.04 

354  9  27.92 

0  53  39.30 

0  53  42.06 
336  57  24.30 

10  39  6.47 
24  33  49.33 


Zenith 
Point. 

8680  so' 


// 


62.32 


^t^*^^^*^^^*^^^*^*^*>^^^*tr^^^0^0^^0^0^0^f^0^^^ 


62.20 
61.79 


61.85 


62.20 


61.86 


ApiMirent 


Lppa 
cliua 


Dediiiations. 


4-  21  35  57.14 
—  9  43  45.00 


-h  20  40  13.38 


H-  20  28  48.>0 
4-  12  40  46.99 


4-  19  52  23.90 


4-  39    9    6.73 


4-  88  29  10.33 


+  19  59  13.41 

4-  8  28  17.09 
4-    6    1  53.32 

—  12  58  26.27 

—  13  0  43.59 
4-  44  44  13.53 
4-  38    0    2.17 

-h  37  59  59.39 
4-  61  56  17.15 

4-  28  14  34.64 
4-  14  19  51.78 


Reduc- 
tion to 

1860.4) 


// 


-h  8.18 


—24.38 


—80.16 


4-83.74 


—76.67 

4-17.87 
16.21 
23.40 

23.53 
33.80 
51.09 

50.29 
47.07 

68.64 
4-65.04 


s 

O 


^^^^^^*^^^*^^^^^^^»^^^l^0^0^^^^^0^^^0^0^ 


NADIR  POINTS— READINGS. 


A. 


July  20. 
1790  59'   63"6 
64.1 
64.5 
C.  64.0 

64.1 
64.1 


Means      64.07 


July  23. 

179    59    63.2 

63.1 

C.  64.1 

65.0 


Means      63.85 


179 


C. 


JiUy  24, 
59  65.1 
65.2 
66.0 
66.0 
65.1 
65.1 


Means      65.42 


July  24. 

179    29    63.9 

64.1 

C.  64.5 

64.6 


Means      64.28 


July  24. 

179    59    64.0 

64.5 

C.  64.0 

64.0 


B. 


8A. 
65"9 
64.9 
65.3 
65.1 
65.7 
65.8 


65.45 


17fc., 
62.9 
64.4 
63.0 
63.2 


63.38 


13ik., 
63.0 
61.8 
62.0 
63.0 
63.1 
62.8 


62.62 


20^., 
64.0 
63.0 
63.9 
63.2 


63.52 


Means      64.22 


20A., 
64.1 
63.0 
63.6 
63.3 

63.50 


C. 


D. 


74''0 
73.1 
73.7 
73.0 
73.1 
73.0 


73.32 


30m. 
72.9 
74.0 
72.6 
73.0 


73.12 


74.5 
73.4 
73.6 
74.0 
74.4 
73.2 


73.85 


30m. 
75.1 
74.1 
75.0 
74.1 


63'7 
64.2 
65.0 
64.8 
64.9 
64.9 


64.58 


64.9 
64.1 
64.8 
65.2 


64.75 


59.5 
59.9 
60.0 
60.2 
60.0 
59.9 


59.92 


63.0 
63.0 
63.9 
63.1 


74.58 


40m. 
75.7 
74.4 
75.0 
74.9 


75.00 


63.25 


62.9 
63.5 
62.9 
63.2 


63.12 


E. 


59^1 
58.1 

58.8 
58.0 

58.1 


58.40 


56.6 
59.9 
56.1 
56.3 


57.22 


61.1 
58.9 
59.5 
59.9 
60.6 
58.9 


59.82 


60.1 
58.5 
59.8 
59.2 


59.40 


60.5 
58.7 
60.0 
60.0 


59.80 


48"1 
49.0 
49.3 
48.9 
48.9 
48.9 


48.85 


49.0 
47.9 
49.8 
50.1 


49.20 


49.6 
50.2 
50.6 
50.8 
49.6 
'50.7 


50.25 


48.2 
49.0 
49.5 
49.1 


48.95 


48.0 

48.7 
48.1 
48.7 


48.38 


Means. 


62"40 
62.23 
62.77 
62.30 
62.47 
62.47 


62.445 
—  .128 


61.58 
62.23 
61.73 
62.13 


61.920 
—.131 


62.1.^ 
61.57 
61.95 
62.32 
62.13 
61.77 


61 .978 
—.133 


62.38 
61.95 
62.77 
62.22 


62.329 
—  .131 


62.53 
62.13 
62.27 
62.35 


62.321 
—  .131 


THEEMOMETERS. 

DIE  poiirrs. 

Stone. 

Upper. 

Lower. 

O 

0 

0 

20.  No.  1 

69.0 

76.5 

73.0 

76.4 

72.4 

23,     "     1 

73.5 

75.6 

75.2 

24,     "     1 

76.0 

86.4 

81.9 

85.7 

81.0 

"    2 

77.3 

77.5 

77.2 

"    3 

77.3 

78.2 

77.5 

2.  Cor.  of  S.  L.  for  defective  illumination,  H-0".03. 

2  to  4.  Very  unsteady. 

7  to  10,  15,  20,  21,  23  to  41.  Partially  obscured  by  clouds. 

12,  13.  Barely  visible  throiieh  clouds ;  Zenith  Point  doubtful. 

14.  Microscopes  damp ;  readings  very  difficult. 

49.  61*  Cygm  follows  61*  1».28,  (four  wires.) 

Niitlir  Pointa,  July  20,  23,  24.     Apparent  error  of  coUimation,  6"  E. 


[   114  ]  APrARBHT  DBCLUTATIOKI — HUBAL   C1B0I.S. 


HATiOVAL   OBIESTATORT — ^WASHIMOTOIT.  [    tI5    ] 


[   118  ]  APPAKXrr  DKCLIHATIOVB — ^KtFKAL    COCLS. 


NATIONAL   OBSERVATORY — ^WASHINGTON. 


[mj 


CORREC-riONS  FOR 

Corrected 

Zenitli 

Apparent 

Reduc- 

• 

NADIR  POINTS— READINGS. 

1 

Readings. 

Point. 
3690  50' 

Decbnations. 

tion  to 
1860.0 

o 

> 

islniment 

Objects. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

#■    // 

r        // 

O        1        It 

// 

0       »         '/ 

// 

•O  34.29 

1 

% 

c. 

Au^st  3. 

7A. 

33.80 

V— 49  28.88 

1790  59'   66"5 

64"8 

7r'5 

66"0 

57"5 

48"7 

63''50 

33.35 

J 

65.0 

65.5 

78.0 

63.8 

60.2 

45.8 

63.05 

5.42 
4  48 

■\ 

I     58  11  42.77 

62.41 

—  19  18    1.11 

66.4 
p.          65.8 

64.8 
65.5 

77.5 

78.8 

66.0 
64:6 

57.5 

60.4 

48.3 
46.0 

63.42 
63.51 
62.55 

5  40 

I     49  15.22 

65.3 

64.3 

77.3 

64.6 

57.0 

46.8 

65.3 

65.2 

78.4 

64.0 

59.7 

46.0 

63.12 

5.04 

1    2.26 

312  17  .19. e.") 

1 

O    2.18 

Means       65.72 

65.02 

77.92 

64.83 

58.72 

46.93 

63.188 

O    0.05 

.22 
—  1    2.18 

38.86 
38.60 

} 

+  86  36    2.62 

—13.08 

.134 

O    2.50 

O    0.08 

4-  0    0.24 

0  14  43.54 

+  38  38  58.12 

8.57 

O   0.13 

0    5.66 

5  42    7.44 

4-  33  11  34.22 

—  4.99 

O    0.02 

4-  0  26.74 

25  15    2.00 

4-  13  38  39.66 

4-  1.17. 

O    0.12 

0    0.00 

0    0  16.85 

4-  38  53  24.81 

2.58 

O   3.86 

1    7.74 

310    2  29.90 

•« 

O   0.93 

.74 

29.24 

O   0.07 

.74 

30.39 

I     62.19 

4-  88  51  11.36 

27.19 

-O   0.69 

.80 

30.36 

-O   2.91 

—  1    7.93 

30.50 

-0  0.09 

+  0    0.88 

0  53  37.21 

61.97 

4-  38    0    4.45 

47.87 

-0   3.43 

a    0.88 

0  53  40.73 

4-  38    0    0.93 

47.08 

-0  0.05 
-0   0.05 
■fO  17.43 

0  9.36 

1  12.94 
1  12.96 

9  17  27.18 
\      52  18  30.14 

4-  29  36  14.04 
—  13  24  48.92 

4-37.61 

Au^st  4. 
179    59    65.2 

20A., 
63.0 

15m. 
75.6 

64.8 

55.3 

49.5 

62.23 

63.6 

64.2 

76.3 

63.5 

57.6 

46.5 

61.95 
61.83 
61.80 

+0  0.08 
-0  13.56 

0  14.74 
0  14.74 

\      16  33  30.43 

63.06 

4-  22  20  11.88 

p. 

64.5 
P.          63.3 

62.8 
63.7 

75.7 
76.0 

65.0 
63.8 

54.2 
57.4 

48.8 
46.6 

-0  16.31 

0  19.10 

i     21  39  12.38 

64.7 

63.0 

75.3 

64.4 

54.2 

48.4 

61.67 

0.00 

H-  0  18.59 

4-  17  14  29.93 

63.7 

64.4 

76.5 

64.7 

58.2 

47.2 

62.45 

1 

,+0  0.09       —  u  j:i.4U 

346  28  17.12 

62.16 

4"  52  25  24.29 

—^1.93 

I 

1            1 

-H)  0.28 

—  0  12.54 

347  22  47.22 

4-  51  30  54.19 

23.59 

Means       64.17    63.52 

75.90 

64.37 

56.15   47.83 

61.989 

—0  0  04 

+  1  36.66 
0    0.23 

Sq  59     8  70 

01     5  27  90 

7.26 

8.81 

1 

—.133 

0.06 
-0  0.02 

0  14  43.20 

61.85 

4-  38  38  57.90 

+  0    5.62 

5  42    7.42 

4-  33  11  33.68 

—  5.22 

-H)  0.10 

—32  56.85 

57    5    6.17 

—  18  11  25.07 

0.01 

4-  0  26.55 

25  15    2.69 

4-  13  38  38.51 

4-  1.00 

0.05 

0  41.00 

36    4  36.92 

4-    2  49    4.18 

7.42 

0.05 

0  30.80 

28  38  49.73 

4-  10  14  51.37 

13.42 

0.07 

0  33.11 

30  25  22.61 

4-    8  28  18.49 

16.05 

0.00 

0  36.42 

32  51  45.10 

4-    6    1  56.00 

14.54 

1 

0.06 

+  1  11.75 

51  54  24.73 

—  13    0  43.63 

22.96 

'       0.02 

—  0    5.78 

354    9  23.49 

+  44  44  17.61 

30.19 

+0  0.04 

-f  0    0.88 

0  53  :n.24 

4-  38    0    3.86 

4-47.55 

-0  0.01 
14.29 

0  14.55 
0  14.54; 

\      16  35  24.90 

63.73 

4-  22  18  17.08 

c. 

Aui^st  5. 

12A., 

30m. 

4.11    ^                     1 

- 

179    59    65.1 

64.0 

76.7 

62.1 

58.0 

49.0 

62.48 

1 

!       3  93  ' 

0  18.54 

65.2 

64.7 

77.4 

62.1 

59.6 

48.9 

62.98 

!       3.65 

65.8 

64.5 

77.1 

62.9 

59.0 

48.6 

62.98 

-0  4.23 

4 

►     21  55  19.38 

4-  16  58  22.60 

C.          65.0 
65.0 

65.0 
64.2 

76.9 
76.8 

62.2 
62.0 

59.5 
58.9 

48.9 

48.4 

62.92 
62.55 

.+0  11.89 

■" 

65.6 

65.1 

77.1 

63.0 

59.9 

48.9 

63.27 

1      11.87 

'+  0  19.05 

.+0  13.24 

J 

Means       65.28 

04.58 

77.00 

62.38  59.15  48.78,'  62.864  | 

-0   4.52       —  1  10.75 

307  22  55.10 

1 

—.137 

1 

PHE 

RMOMETERS. 

b 

DIE  POINTS. 

Stone. 

Upper. 

Lower. 

1 
1 

1  to  3.  Extreme  luminous  points  observed.     Correction  for  dc 
Dec.  by  observation  of  N.  L.,  —19017'  50".60. 

fectivc  illumination,  4"2".22. 

1                i 

O 

o 

o                        11.  Atmosphere  misty. 

3,     No.  3       73.5 

77.0 

75.0                       14.  CJor.  for  diTisions,  — (yM3. 

4,        "1       74.5 

75.0    i    74.5    '                  13,  22,  43  to  51.  Very  unsteady. 

5,        "     1       75.5 

85.5 

80.4                       23,  24.  Observed  diameter  too  small. 

• 

\ 

86.0 

80.3 

31.  Cor.  for  divisions,  — 0^.10. 

i 
1 

1 

I 

1 

N 

adir  Point,  Aug.  5. 

Apparen 

t  erro 

r  of  collimation,  5" 

E. 

3U 


[    122    ]  APPAaEKT   DECLfNATIONS HUBAL   CIKCLX. 


NATIONAL   OBSSnTATOKT — WAIBIHGTOH.  ,[    123   ] 


£124] 


AFFAREITT   DECLIKATIOHB MURAL   CIBCIf. 


% 


NATIONAL   OBSERVATORY — ^WASHINGTON. 


[  125] 


ORRECTIONS  FOR 


Btniment. 

» 

// 

0 
0 
0 

0.00 
0.02 
0.03 

0  13.95 
3.44 
3.25 

2.82 
5.62 
6.29 

0 

5.14 
5.62 

0    4.60 

5.37 
5.03 
4.86 

4.66 

4.95 

0    0.82 


0 
0 


0.04 
1.14 
1.13 

0.48 
0.71 
1.15 

1.10 

0    5.49 

0.00 

0  18.21 
41  0.01 
-0    0.06 

-0  0.07 
•0  12.32 
-0    0.06 

0.11 

18.65 

0.12 

H)  0.01 
-0  0.02 
-0    0.05 

fO  0.11 
fO  0.01 
-0    0.03 


+0 


+0 
-0 

+0 


0.10 
0.02 
0.09 

0.08 
0.00 
0.03 

0.06 
0.06 


Objects. 


+  0 
0 
0 

0 
0 


It 

5.75 

0.87 

15.19 

15.21 
21.97 


-4)  17.38 
-i  10.53 


Corrected 
Readings. 


+  0  21.41 


—  1  10.79 

.78 
.78 
.77 

.77 
.77 
.76 

.75 
.75 
.76 

.76 
.76 
.76 

.76 

—  1  10.76 
+  1  12.12 

1  12.13 
H-  2  26.83 

—  4  26.56 


+  0  16.08  ) 
0  16.04  ( 

0  32.30 

1  13.48 

1  13.49 

2  28.82 

-f-  0  25.87 

-f  0    0.23 

0  30.31 
0  .32.57 

0  35.81 

-f  1  10.79 

—  0    5.69 
-f  0    0.86 

4-  0    9.10 

—  0  23.68 
~  0  33.44 

-f-  0  31.79 

1  13.29 


\ 


-h 


1  13.28 

1  lO.Sr^i 


n 


// 


o     ' 

354    9  22.32 

0  53  34.79 

17    6  21.81 


.     23  55  36.78 


307  22  56.94 

56.18 
56.52 
56.70 

56.90 
56.61 
56.67 

56.36 
57.16 
57.16 

57.79 
57.58 
57.14 

57.19 
56.95 

52  33     1.73 

69  19  27.90 
281  28  24.07 

17  57  7.68 
29  42  59.82 


52  42 

69  16 

24  30 

57  35 

0  14 

28  38 
30  25 
32  51 

51  54 

354  9 

0  53 

9  17 
336  57 
320  0 


52.12 

26.89 

38.80 
19.14 
38.33 

45.69 
20.03 
43.53 

24.04 
15.51 
29.12 

20.73 
9.40 
8.36 


29  42  55. «0 
53  3  34.70 
51  52  8.52 


62.32 


THERMOMETERS. 


62.09 


61.81 


62.20 


Apparent 
DecIinationB. 


// 


o     ' 

+  44  44  19.03 
H-  38    0    6.56 

+  21  47  19.76 


-H  14  58    4.79 


+  88  29  15.24 


—  13  39  20.16 

—  30  25  46.33 
+  62  34  42.50 

+  20  56  33.66 
+    9  10  41.54 

—  13  49  10.78 

—  30  25  45.55 


+  14 
—  18 
H-  38 


10 
8 
6 


—  13 
-I-  44 
-f-  38 

-f  29 
-f-  61 
+  69 


23  2.54 
41  38.08 
39    2.73 

14  .')5.37 

28  21 .03 

1  57.53 

0  42.98 

44  25.55 

0  11.94 

36  20.33 
56  31.66 
53  32.70 


+    9  10  45.26 

—  14    9  53.64 

—  12  58  27.07 


Reduc- 
tion to 

i8oao 


// 


+28.00 
45.39 


80.03 


+48.37 
—69.66 


+40.44 

48.69 
+54.20 

—13.90 

+  9.85 
12.64 
11.47 

22.41 
22.30 
39.72 

30.59 
a3.66 
37.35 

38.60 


+22.28 


e 

« 

t 

4) 

a 
O 


P. 

c. 


c. 


NADIR  POINTS— READINGS. 


A. 


B. 


C. 


D. 


E. 


F. 


Means. 


AugiKst  12. 

1790  59'    65"4 

64.5 

65.9 

65.0 


C. 


12A., 
64''9 
64.4 
64.6 
64.1 
65.7  i  64.8 
64.5  I  65.1 


63"9     56"6 
63.0  :  56.0 


64.0 
62.9 
63.8 
64.5 


I 


55.8 


47"6 
47.4 

48.7 


Means       65.17    64.65 


Aiijjust  12. 
179    59    64.6 
63.1 
64.7 
C.  64.1 

64.0 
63.9 


Meiuis       64.07 


22A., 
64.9 
64.8 
65.4 
65.1 
65.0 
65.0 


30m. 
77"6 
77.3 
77.3 
77.0 
77.1 
77.4 

n\;a8r63T68   55.82   48.12!  62.453 

I  I  —.135 


54.9  48.1 
55.6  '■•  48.4 
56.0  i  48.5 


62"67 
62.10 
62.72 
62.00 
62.57 
62.67 


30m. 
76.1 
76.4 
77.1 
77.0 
76.8 
77.1 


66.2 
64.9 
65.4 
65.2 
65.0 
65.1 


55.8 
55.7 
57.1 
56.7 
56.5 
56.8 


47.9 
46.6 
47.4 
47.0 
46.8 
47.0 


62.58 
61.92 
62.85 
62.52 
62.35 
62.48 


65.03   76.75 


August  13. 


179    59 
P. 


68.3 
66.0 
68.0 
65.6 


17/1., 
61.2 
62.0 
62.2 
61.5 


65.30,  56.43 


30m. 
78.0 
78.0 
78.0 
77.0 


63.7 
62.0 
64.0 
62.3 


55.3 
57.0 
55.7 
55.2 


Means       66.97   61.73   77.75.  63.00.  55.80 


August  18. 
179    59    61.9 
62.1 
62.6 

C.  62.8 

62.2 
62.4 


224., 
66.1 
66.0 
66.1 
66.8 
66.1 
66.1 


47.12!  62.450 
—  .133 


50.0 
47.2 
50.0 
47.0 


I 


48.55 


30m. 
77.9 
78.0 
77.9 
78.6 
77.5 
77.6 


Means       62.33 


65.8 

56.1 

66.0 

55.7 

66.0 

55.9 

66.4 

56.1 

65.9 

55.5 

1  65.8 

55.6 

44.4 
45.0 
45.3 
45.6 
45.3 
45.1 


66.20 


77.92   65.98 


August  20. 

179    59    65.0 

64.2 

P.  64.5 

64.0 


Means       64 .  42 


20A. 

64.0 

65.5 

64.0 

65.0 


Auirust  29. 


179    59 


C. 


61.7 
63.1 
62.4 
62.2 
63.0 
62.9 


64.63 


21A., 
,  64.9 
I  65.1 
I  64.8 
65.0 
65.4 
64.9 


Moans       62.55 


August  31. 

179    59     66.3 

T>5.3 

P.  66.3 

65.4 


78.8 
79.8 
78.3 
79.2 


65.8 
65.8 
66.5 
65.6 


79.02.  65.93 


20m. 
77.9 
77.1 
77.0 
76.9 
76.6 
76.9 


65.0 
66.1 
64.9 
64.9 
65.5 
66.0 


65.02,  77.07   65.40 


55.82 


45.07 


54.5 
56.8 
54.5 
56.8 


55.65 


57.0 
56.9 
55.9 
56.0 
56.1 
56.8 


47.0 
45.6 
47.3 
45.6 


46.37 


44.5 
46.0 
45.0 
45.1 
45.6 
45.7 


62.75 
62.03 
62.98 
61.43 


62.300 
—.133 


61.98 
62.13 
62.30 
62.72 
62.08 
62.10 


62.220  I 
—  .131 


62.52 
62.95 
62.52 
62.70 


62.671 
—  .133 


61.83 
62.38 
61.67 
61.68 
62.03 
62.20 


56.45;  45.32;  61.967  . 
!  I  —.133 


19A. 
60.8 
62.8 
61.6 
62.8 


76.8 
78.0 
77.0 
77.6 


'  ;^ 


64.0 
63.3 
64.4 
63.6 


Means       65.82    62.00    77.35'  63.83 

i 


53.4 
57.0 
55.0 
56.5 


47.8  ;  61.52 

46.4  62.13 

48.2  !  62.08 

46.3  !  62.03 


55.47    47.18   61.940    > 
—  .135 


' 


niR  POIKTS. 

Stone. 

Upper. 

O 

o 

12,  No. 

1 

77.0 

82.7 

C( 

2 

77.4 

id. 7 

1?,       " 

1 

79.0 

72.6 
76.5 

20,    " 

1 

74.0 

76.0 

29,    «* 

1 

74.7 

73.7 

74.8 

31,    •' 

1 

77.0 

81.5 

Lower,  i 


O 

70.9 
76.3 
74.0 
76.0 
75.5 


73.5 
73.5 
79.5 


3.  Cor.  of  N.  L.  for  defortivr  illuniination  — 0''.02. 

32.  Cor.  of  N.  L.  for  defectivi.'  illumination  — 0".04. 

34,  35.  Through  clouds. 

Nadir  Points,  August  18  &,  29.     Ap|)arent  error  of  collinmtion,  6"  E. 

Nadir  Points,  August  13,  20  &  29,  used  only  for  Zones. 


^^^^^^^^^^^^^^^^^^^^^ 
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APFABENT   DKCLIHATIOITfl — MUBAL    CIKCLE. 


HATWHAL  OlSEBTATOmr — ^WASHUfSTOS.  [    1S7  ] 


[   1S8  ]  ArPABBBT  SSCLnrATIOVt — ^MfBAL   CIBCLE. 


NATIONAL  OlIBETATOKT — WASBIHeVOir.  [   1S9   ] 


(    130  ]  APPAKEHT  DSCLnrATIOltB — ^linUL  ClftCLE. 


NATIONAL   OBSESVATOSr— -WASRIHOTOir.  [    131    ] 


[   18S  ]  APPAKEMT  DBCLIHATIOIIS — KUKAL  CIKGUC. 


id    q 


MATIOKAL   OIIEBTATOBT — ^WAIHIHOTOK.  [    133    ]  - 


{   1B4  ]  APPASEXT    DEClUATIOIfS — MUBAL  CIBCLE. 


KATIONAL  OBSE&TATO&T — ^WASHIKOTON* 
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X)ItRECnON8  FOR 


// 


4 

0.77 

a 

0.36 

•0 

3.61 

4.04 

3.65 

-0 

4.47 

JO  4.35 
4.70 
4.80 

4.98 
4.79 
4.50 

^  0.78 
wO  0.04 
-0   0.66 


-0 


0.01 
0.31 
0.23 

0.38 

0.44 

-•   5.91 

\4  0.15 
^  0.05 
-1  18.91 

hO  58.11 
0.15 
3.76 

0.09 
0.09 
0.07 

H  0.01 
•4  18.43 
+0  0.08 

-0  0.01 
■H  0.18 
0.10 

0.04 
■H  0.10 
-^  3.98 

-1  81.27 
+0  0.05 
5.00 

4.83 
5.27 
5.80 

■H)  0.88 
-0  0.01 
^  4.75 

--0  0.28 
0  33.88 

35.04 
34.63 


1+  0  40.79 
-f-  0  39.99 


—  1  11.68 

.68 
.63 

.68 
.66 
.68 

.68 
.65 

.78 

.80 
.80 
.80 

.80 
.80 

—  1  11.82 

+  0  30.30 

0  35.85 

1  10.66 

1  10.75 
0  0.86 
0    0.86 

0  9.11 
0  55.94 

0  31.84 

1  14.81 
1  14.79 
9  26.48 

-f-  0  25.47 

—  0  43.46 
+  0  10.51 

0  46.95 
0  47.25 
0  47.25 

0  47.21 
+  0  38.27 

—  1    5.51 

.52 
.52 
.52 

.52 
.53 

1  5.54 

15  15.47 
1  14.11 

.12 

.12 


THERMOMETERS. 


Corrected 
Readings. 


o      '      ti 


\     39  46  51.62 


307  23  9.94 
9.59 
9.49 

9.31 
9.50 
9.79 

9.71 
8.94 
9.19 

9.84 
9.52 
9.61 

9.45 
9.39 

8.82 

28  38  43.52 
32  51  41 .27 
51  52  7.12 

51  54  24.23 
0  53  21.99 
0  53  25.60 

9  17  15.22 
45  7  58.90 

29  42  54.31 

53  35  59.74 

69  19  31.16 

24  30  32.26 

322  6  53.00 

10  38  50.51 

40  3  40.07 
40  14  24.06 
40  14  20.00 

40  13  2.67 

34  33  22.74 

310  24  10.71 

10.53 
10.97 
11.50 

10.63 
10.39 
11.21 

40  57    d.95 
307  23  11.33 

10.16 
10.57 


)«  POINTS. 


25,     No.  2 
28,       "    1 


Stone. 


O 
71.3 

68.5 


Upjjer. 


Lower. 


O 

73.5 
75.0 
67.5 


o 

73.3 
72.5 
67.5 


Zenith 
Point. 

8690  69^ 


// 


61.42 


61.15 
60.87 


61.64 


Apparent 
Declinations. 


O      »       '/ 


—    0  53  10.95 


+  88  29  28.67 


4-  10  14  56.88 
+    6    1  59.13 

—  12  58  27.00 

—  13  0  44.11 
-h  38  0  18.13 
+  38    0  14.52 

+  29  36  24.90 

—  6  14  18.78 
-h    9  10  45.11 

—  14  42  19.62 

—  30  25  51.04 

4-  14  23  7.86 
-h  76  46  47.12 
+  28  14  49.61 

—19  59.95 

—  1  20  43.96 

—  1  20  39.88 

—  1  19  22.55 
4-    4  20  17.38 


+  88  29  29.32 


—  23    28.06 


Reduc- 
tion to 

1860.0 


// 


+66.23 


8.12 
10.05 
22.56 

22.70 
34.24 
33.48 

26.02 
36.82 
36.13 


52.75 

48.40 
56.52 
54.08 

54.42 
54.42 
54.42 

54.31 


+66.04 


^^^^^^^^^^^>^^^^^^^ 
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t 

I 

O 


NADIR  POINTS— READINGS. 


A. 


September  25. 

1790  59'  63"9 
63.9 
63.5 
C.  63.2 

63.0 
63.1 


Means      63.43 


September  28. 

179  55  63.8 
63.3 
64.0 
P.  64.2 

64.2 
64.2 


Means      63.95 


B. 


22A. 
63''8 
63.9 
63.9 
64.1 
64.1 
64.0 


63.97 


12A., 
63.3 
65.0 
64.2 
65.2 
65.2 
65.2 


64.68 


C. 


76"0 
76.1 
76.2 
76.2 
76.0 
76.1 


76.10 


30m. 
80.2 
81.5 
80.7 
81.8 
81.4 
81.5 


81.18 


D. 


67"2 
67.2 
67.0 
66.9 
67.0 
67.0 


67.05 


65.4 
65.5 
66.5 
66.4 
64.7 
66.3 


65.80 


E. 


50"2 
51.1 
50.5 
52.0 
51.2 
51.5 


51.08 


50.0 
52.5 
50.7 
52.3 
51.8 
52.2 


51.56 


F. 


44"9 
44.9 
45.0 
43.8 
43.8 
44.0 


44.40 


43.8 
42.7 
43.8 
43.8 
43.3 
43.3 


43. 4£ 


Means. 


ft"00 
61.18 
61.02 
61.03 
60.85 
60.95 


61.005 
—  134 


I 
. 

• 


i 


> 


61.08 
61.75 
61.65 
62.28 
61.77 
62.12 


61.775 
—.133 


7  to  21 ,  41  to  48.  At  times  obscured  by  clouds. 

22  to  48.  Wind  fresh  and  troublesome. 

31.  Sidereal  time  of  diameter  passing,  19.22,  (6  wires.) 

37.  Very  faint. 

39,  40.  Three  observations  with  micrometer  reduced  to  the  meridian. 

H.  M.     8. 

37.  App.  R.  A.  0  22    0  (8.9  mag/ 

38.  "  0  27  42  (7.8    "    ' 

39.  *«  0  30  16  (7       " 

40.  "  0  40  31  (7       " 


. 


^•if  \ 


APPABEKT  DECLWATlOiri — ^mrUJ.  CIBCLE. 


flu 


4.>clyiit..'i  *» 


2.75  ,i  Saturn    . 
Veima     . 


No.   Semi-diuiii. 


13  '      0    5.46 


Assumed  Latitude  38°  53'  39".25  Noi 


NATIONAL  OBSfiRYATORT — ^WASHINOTON. 
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CORRECTIONS  FOR 


[nstrument. 


Objects. 


-0  34.47 
34.40 
34.60 

34.S5 
34.78 
34.81 

34.50 
-0  34.82 
fO    0.07 

-4)  18.65 
-H)  0.21 
+0    0.01 

-4)  10.81 
3.85 
4.57 

4.00 
3.74 
3.53 

0.96 
0.01 
0.40 

0.03 
0.10 
3.19 

0.06 
0.04 
0.05 

.  0.05 
>k<)  17.31 
II -0  3.49 

a  -K  0.07 

n+0  0.06 

)  -1 19.23 

M-4)  0.06 
»  ^  0.08 
Mho  0.08 

0  4.75 

1S2.35 

"136.12 

+0  0.05 

"^  4.69 

37.30 

0.07 

0.00 

"316.90 

+0  0.04 

•^  7.18 

7.88 


m 

9 
41 

i: 

41 
44 
4S 

4S 
47 
4B 

• 


II 

a 


8.77 
8.13 

+0  14.87 
14.58 


f      // 

—  1  14.13 

.14 
.14 

.15 
.15 
.16 

.16 

—  1  14.17 
+  1  18.44 

1  18.43 

2  34.14 
0  33.40 

+  0  33.29 


— 63  28.52 


1    8.33 

.35 

1    8.37 

—  0  5.90 
-f-  0  0.89 
+  0    0.89 

—  0  24.51 
+  0  57.83 

0  33.04 

1  17.72 
1  17.74 

+  2  32.49 

—  4  37.00 

—  0  45.16 
H-  0  47.47 

0  48.22 
0  48.75 
0  49.06 

0  49.06 
0  49.02 
0  49.01 

0  51.62 
0  51.64 
0  52.58 

0  52.79 

0  33.18 

1  11.86 

-h  1  11.96 


—62    7.25 


7.46 
.47 


! 


Corrected 
Readingf. 


o   »   '/ 

307  23  10.72 
10.78 
10.58 

10.62 
10.39 
10.35 

9.66 
10.33 

53  38  48.50 
69  19  29.05 
32  24  7.90 

54  9  6.76 


310  2  12.58 
.46 
.63 

354  9  8.21 
0  53  21.81 
0  53  24.90 

336  57  1.42 
45  7  59.04 

29  42  52.53 

53  39  45.31 

69  19  31.44 

281  28  7.87 

322  6  52.92 

39  19  45.59 

39  44  46.81 

40  3  39.30 
40  14  23.46 

40  14  18.79 
40  13  1.15 

40  12  47.37 

41  41  39.59 

41  41  34.87 

42  11  21.61 

42  17  24.72 

30  25  17.95 
51  52  7.04 

51  54  24.08 


50  41  57.68 


310  24 


9.33 
9.03 


Zenith 
Point. 

8600  69' 


Apparent 
Dedinatione. 


I 


// 


61.64 


60.65 


60.56 


} 


Reduc- 
tion to 

1860.0 


// 


+  88  29  29.61 


—  14  45    8.60 

—  30  25  49.15 

+    6  29  31.91 

—  15  15  26.95 


+  88  51  27.25 

+  44  44  31.61 
+  38  0  18.00 
-f  38    0  14.91 

4-  61  56  38.39 
—  6  14  19.23 
+    9  10  47.28 


14  46    5.50 

30  25  51.63  1+53.31 


61.21 


1 


+  62  34  28.06 
4-  76  46  46.89 

—  0  26    5.78 

—  0  51    7.00 
—19  59.55 

—  1  20  43.65 

—  1  20  38.98 

—  1  19  21.34 

—  1  19    7.56 

—  2  47  59.78 

—  2  47  55.06 

—  3  17  41.80 

—  3  23  44.91 
H-    8  28  22.51 

—  12  58  26.58 

—  13    0  43.62 


—  11  48  17.22 


// 


+65.03 


53^.17 


11.12 

16.26 
33.56 
32.80 

25.43 
36.84 
35.88 


*^^^*0^^*^^^*^^^^0^0^^^^^^^0^0^0^0^0^0^0^0^0^0^0^0^0^0^ 


—54.67 
+54.95 
53.74 

54.29 
54.37 
54.39 

54.39 
54.27 
54.20 

53.50 
52.95 
51.68 

51.58 
10.85 
22.69 

+22.82 


o 


NADIR  POINTS -READINGS., 


A. 


September  28. 
1790  59'   62"5 

62.2 
P.  63.0 

63.0 


Means       62.67 


September  29. 

179  59  61.0 
62.0 
61.2 
C.  61.7 

61.4 
61.6 


Means      61.48 


B. 


19A., 
63"7 
64.4 
64.0 
64.0 


64.03 


22A. 
65.2 
66.1 
65.7 
65.3 
65.4 
65.1 


65.47 


September  30. 

179  59  65.0 
64.5 
65.2 
P.  64.6 

64.6 
64.6 


Means       64.75 


C. 


30m. 
78"0 
78.0 
78.0 
78.0 


78.00 


76.2 
77.0 
76.9 
76.3 
76.0 
76.1 


76.41 


20A., 
64.0 
64.8 
63.6 
64.6 
64.6 
64.6 


64.37 


30m. 
77.5 
78.6 
77.4 
78.6 
78.6 
78.6 


78.22 


D. 


E. 


68"0 
67.2 
68.3 
68.3 


67.95 


67.0 
68.1 
67.4 
67.8 
68.4 
68.8 


67.92 


66.3 
66.3 
66.6 
66.6 
66.6 
66.6 


49"0 
50.6 
49.7 
50.5 


49.95 


F. 


Means. 


42"5 
41.2 
42.7 
42.0 


42.10 


51.4 
51.9 
50.9 
49.9 
49.9 
49.9 


50.65 


49.5 
52.2 
49.3 
51.3 
51.6 
51.6 


66.50  50.92 


41.2 
42.5 
41.9 
43.0 
42.4 
42.3 


42.22 


44.0 
43.0 
44.6 
42.7 
42.7 
42.7 


43.28 


60.60 
60.95 
60.97 


60.783 
—.132 


60.33 
61.27 
60.67 
60.67 
60.58 
60.63 


60.692 
—.133 


61.05 
61.57 
61.12 
61.40 
61.45 
61.45 


61.339 
—.133 


THERMOMETERS. 


VUni  POIKTS. 


ept  2?,    No.  2 
"    29,      "    1 


30. 


(( 


Stone. 

Upper. 

O 

o 

68.0 

63.5 

64.8 

63.0 

64.9 

64.0 

67.5 

Lower. 


O 

64.0 
63.8 
64.4 
65.5 


33.  App.  R.  A.  23  54  17  (9 


34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 


0  14 
0  22 
0  27  43 
0  30  17 
0  40  32 
43  50 
3  27 
14  2 
31  53 
33    2 


0 
1 
1 
1 
1 


2  (7.8 

2(7 
(6.7 
(6.7 

(8.9 

(9 
(9 


mag.) 
) 


(I 


(f 


Ci 


(( 


«( 


l( 


(I 
(( 


11.  Extremely  unsteady. 

12.  13.  Very  unsteady. 

13.  Cor.  of  N.  L.  for  defective  illumination, — 0".ll. 
24.  61*  Cyffni  follows  61'  ls.60,  (5  wires.) 

28.  SidereiaJ  time  of  diameter  paMsmg,  ls.l4,  (5  wires.) 
30,  41.  Three  obs.  with  mic.  reduced  to  the  meridian. 
38.  Four  obs.  with  mic.  reduced  to  tlie  meridian. 
42.  Two  obs.  with  mic.  reduced  to  tlie  meridian. 


- 


[    138   ]  APPABXHT   DECLIHATIOHt — ^KUKAL   CIXCLS. 


NATIONAL  OBSEBTATORT-^WASHINGTON. 


[139] 


CORRECTIONS  FOR 

Corrected 

Zenith 

Apparent 
Decmiations. 

Reduc- 

• 

O 

NADIR  POINTS-READINGS.                       1 

Readings. 

Point. 
3580  69' 

tion  ta 
1860.0 

1 

[fiUniment. 

Objects. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

1     // 

f      // 

O     '       // 

// 

0      f       If 

// 

H  14.75 

—  1    7.47 

310  24    9.20 

P. 

October  1. 

2U., 

30m. 

14.33 

.48 

8.77 

1790  59' 

62"9 

64"8 

76''2 

66"0 

50"9 

44"3 

6r'18 

14.40 

.48 

8.84 

62.1 

64.1 

76.1 

67.1 

50.1 

43.0 

60.42 

15.06 
15  96 

.49 

.49 

50 

9.49 
9.69 
9.71 

61.21 

+  88  29  30.99 

+64.01 

C. 

62.0 
62.1 

65.8 
65.0 

77.1 
76.9 

67.9 
67.3 

52.0 
51.2 

42.9 
42.8 

61.28 
60.88 
60.60 

15  i29 

62.0 

65.2 

76.8 

67.0 

51.2 

42.6 

Jlv  mmt%W 

.VV 

62.0 

65.1 

77.1 

67.4 

51.6 

42.4 

60.93 

15.44 

.50 

.51 

—  1    7.52 

+  0  43.97 
+  0  44.84 

9.86 

10.22 

9.97 

1     42    7    8.17 

60.78 

—    3  13  28.14 

c. 

15.81 
15.57 

Means 

62.18 

65.00 

76.70 

67.45 

51.17 

43.00 

60.917 
—.133 

0  16.65 
0     0.21 

9     0.01 

—  0    5.44 

354  19    9.62 

+  44  44  30.41 

15.97 

. 

9     0.08 

+  0    9.23 

9  17  14.53 

+  29  36  25.50 

25.23 

1  26 

—59  45.47 

46  23  56.74 

—    7  30  16.71 

14.55 

1 

N 

15.01 

>+  0  47.62 

[)  13.22 

J 

)     6.66 

] 

[     43  40    2.69 

60.38 

—    4  46  23.06 

6.62 
5.81 

[+  0  48.57 

3     6.55 

J 

</ 

i 

9     0.69 

—  1    8.41 

310    3  12.25 

1 

0.00 

.44 

.13 

[ 

+  88  51  27.48 

10.21 

0.42 

—  1    8.47 

.13 

J 

1 

0.02 

H-  0    0.90 

0  53  21.64 

+  38    0  17.99 

32.65 

4.66 

H-  0    0.90 

0  53  26.28 

-1-  38    0  13.35 

31.90 

0.08 

—  0  24.59 

336  57    0.11 

+  61  56  39.52 

24.12 

0.02 

—  0  34.75 

328  59  57.12 

+  69  53  42.51 

26.95 

0.07 

-f  0  33.07 

29  42  53.31 

+    9  10  46.32 

35.59 

0.11 

1  18.06 

\     53  44  28.54 

—  14  50  48.91 

18.89 

1  18.08 

> 

0.12 

2  32.10 

69  19  31.12 

—  30  25  51.49 

54.18 

0    0.08 

0  26.54 

24  33  35.53 

+  14  20    4.10 

53.22 

0    0.04 

0  48.27 

39  44  47.15 

0  51    7.52 

54  25 

0    0.10 

-f  0  48.83 

40    3  39.20 

—    1    9  59.57 

54.36 

0.06 

—  0  17.55 

343  11  45.65 

+  55  41  53.98 

56.13 

0    5.06 

—  1    8.20 

310  24    7.43 

< 

4.74 

.21 

7.10 

5.32 

.21 

7.68 

5.39 

.21 

7.75 

4.73 

.21 

7.09 

- 

5.66 

.21 

8.02 

0.61 

.22 

7.14 

0.02 
0.67 

.22 
.22 

7.72 
7.67 

► 

+  88  29  ^.11 

62.24 

October  5. 
179    59    60.8 

22A. 
65.4 

76.8 

67.7 

50.0 

41.1 

60.30 

0.47 

.23 

7.46 

60.9 

65.8 

77.1 

67.9 

50.9 

41.2 

60.63 

V  •  7  ■ 

0.56 

.23 

7.55 

61.9 

65.0 

76.1 

69.1 

49.0 

42.9 

60.67 

0.41 

.23 

7.40 

C. 

60.6 

65.2 

76.2 

68.1 

50.1 

41.0 

60.20 

1 

•  ^t^M 

■  •  ^^# 

60.9 

66.0 

77.1 

68.0 

51.1 

41.3 

60.73 

!       0.51 

.23 

7.50 

60.8 

65.9 

77.0 

67.9 

50.7 

41.0 

60.55 

0.63 

.23 
—  1    8.24 

7.62 
7.65 

- 

5.07 

Means 

60.98 

65.55 

76.72 

68.12 

50.30 

41.42 

60.514 

■M  0.14 

+  0  52.91 

42  17  23.85 

—    3  23  44.22 

+51.69 

—.133 

THERMOMETERI. 


II   POrSTS. 


1,     No.  1 
5,       "     1 


Stone. 


o 
65.0 

65.0 


Upper. 


O 

66.2 
68.5 
61.2 
63.0 


Lower. 


o 

66.0 
66.4 
62.5 
62.5 


R.  M.    t. 

34.  Apparent  R.  A.  0  14  2  (8  mag.) 

35.  "  »«      0  22  1 

52.  "  "      1  33  1  (7  mag.) 

4,  29.  Very  unsteady. 

13.  Nearly  obscurea  by  clouds. 

14.  Obscured  until  after  transit  of  fourth  wire. 
26.  61«  Cjgni  foUows  61»  la.67,  (6  wires.) 

Nadir  Pomts,  October  1  db  5.  Apparent  error  of  collimation,  W  E. 


35 


%^^i^k^k««^»^^^^^^« 


^^^^^^^f^0^0^0^^*^^0^ 


i   140  ]  APPABENT  DECLINATIONfl — ^HUEAL  CIBCLB. 


a 


NATIONAL   OBBE&TATO&T — ^WASHIIfOTON. 


[141] 


ORRECnONS  FOR 


itnunent. 


D  35.07 
34.33 
35.64 

4.94 
3.87 
3.73 

0.00 
10.67 
38.98 

0  0.81 
0  0.08 
0    0.01 


0 
0 


0.03 
0.03 
0.05 

0.08 
0.00 
0.05 

0  0.03 
0  18.39 
•0    0.05 

9.33 
9.33 
9.73 

9.60 
9.34 
9.53 

9.67 
9.05 
9.34 

9.43 

9.39 

41.51 

43.07 
-H  43.39 
-0  3.80 

3.48 
-^  3.87 
•H)  0.06 

3.16 
0.08 
0.10 

0.08 

0.03 

17.63 

45.66 
46.34 
45.07 

0.33 
■W  0.79 


^ 


0.03 
0.04 


Objects. 


// 


—36  51.37 


—37  15.50 

+  0  37.95 
0  37.84 
0  49.53 

0  48.57 
0  31.38 

0  33.63 

+  0  36.99 

—  0    5.91 
+  0    0.90 

—  0  34.55 

—  0  34.75 
+  0  33.91 

1  17.81 
+  1  17.79 

—  0  17.45 

1  7.86 
.86 
.86 

.86 
.86 
.86 

.86 
.86 
.86 


} 
} 


.86 
—  1    7.86 

+  0  48.76 


0  49.74 

0    0.88 

+  0  0.88 
—  0  34.33 
+  0  57.38 

0  33.66 

1  17.33 
1  17.34 

+  0  44.73 


—  0  44.73 


+  0  10.83 


! 


! 


! 


Corrected 
Readings. 


// 


\     37  34  41.34 


35  44  59.68 

44    3    7.16 

38  38  37.77 
30  35  11.86 

33  51  35.37 

354    9    1.39 

0  53  15.97 

336  56  53.46 
338  59  51.53 

39  43  46.73 

53  45    4.69 

343  11  39.65 

330  34  1.56 
.56 
.96 

.84 
.48 
.76 

.91 
.39 

.58 

.67 
.53 


V     44  36    3.54 


0  53  15.51 

0  53  18.61 

336  56  54.08 

45    7  53.90 


39  43  48.07 
53  45  44.58 

317  53    7.79 

333  6  43.10 
10  38  43.34 


Zenith 
Point. 

8580  69^ 


// 


60.38 


55.63 


55.63 


Apparent 
Declinations. 


o    I       f 


+  11  38  58.39 


+38  39.95 

—59  37.53 

+  10  14  57.10 
+    6  38  33.01 

+61  59.60 
+  44  44  33.48 
+  38    0  18.90 

+  61  56  41.41 
+  69  53  43.35 
+    9  10  48.14 

—  14  51  39.83 
+  55  41  55.33 


+  88  39  33.33 


—  5  33  38.67 

+  38    0  19.36 

+  38    0  16.36 
+  61  56  40.79 

—  6  14  19.03 

—  9  10  46.80 

—  14  53    9.71 

+  76  46  51.43 

+  76  46  51.77 
+  38  14  51.63 


Reduc- 
tion to 

i85ao 


/* 


+  7.88 
10.76 

9.87 
15.33 
33.51 

33.91 
36.71 
35.55 


55.83 


61.88 


33.36 

31.63 
33.71 
36.98 

35.51 


53.18 


53.18 


+51 .95 


S 
t 

o 


c. 


NADIR  POINTS-READINGS. 


A. 


October  6. 
1790  59'  58"8 
58.0 
58.5 
P.  58.5 

58.5 
57.6 


Means       58.33 


October  7. 
179    59    57.0 
57.3 
56.9 
C.  57.4 

57.3 
57.1 


Means       57.15 


B. 


30A. 
58"3 
59.0 
59.0 
59.0 
59.0 
58.8 


C. 


73"8 
73.5 
73.0 
73.3 
73.6 
73.4 


58.85 


0^., 
60.3 
59.7 
59.9 
59.0 
59.1 
59.3 


73.93 


30m. 
73.0 
73.4 
73.3 
71.7 
73.0 
71.9 


59.53  73.30 


D. 


E. 


63"3 
61.6 
61.4 
61.4 
61.4 
61.4 


43"3 
46.0 
44.3 
45.0 
44.8 
44.5 


61.58 


61.9 
63.4 
63.0 
63.9 
63.5 
63.6 


44.65 


F. 


39"3 
37.3 
38.0 
38.8 
38.0 
38.0 


38.30 


. 


47.0 
45.0 
45.0 
43.9 
44.0 
44.1 


63.38  44.83 


37.9 
38.1 
38.1 
39.0 
38.6 
38.7 


38.40 


Means. 


55"87 
55.88 
55.70 
55.98 
55.73 
55.45 


' 


55.753  ( 
—.131 


I 
. 


56 
55 
55 
55 
55 
55 


.18 
.83 
.68 
.65 
.57 
.60 


55 


.750 
.133 


« 


THKRMOMKTERS. 


DIl  POINTS. 


6,     No.  1 


Ci 


Stone. 


Upper. 


Lower. 


o 

63.0 
64.5 


o 

66.0 
65.3 
65.6 


o 

65.0 
64.9 
64.9 


4  to  6.  Cor.  of  S.  L.  for  defective  illumination,  +5''.35. 
7  to  10.  Zenith  Point  doubtful. 

7,  8.  Limbs  poorly  defined;  hazy. 

8.  Cor.  of  N.  L.  for  defective  illumination,  — 0".10. 
19.  Sidereal  time  of  diam.  passing,  15.30,  (5  wires.) 
40.  61«  Cy«ii  follows  61»  1».73,  (5  wires.) 

44.  Sidereal  time  of  diam.  passing  15.53,  (6  wires.) 

46  to  48.  Mercury  at  times  very  unsteady. 

Nadir  Point,  Oct.  7.  Apparent  error  of  collimation,  35^'  E. 


^k^k^k^^^^^^^^^^h^^^^^^^^ 


^i^»« 


^^^^^^*0^^*^^^*^^^^^^0^^^0^0^0^0^^ 


[  143  ]  ATFASEITT  DZCLIHATIOHa — MtniAL   CISCLE. 


ITAnOirAL   OBSXRTATOKT — WASHIITGTOH.  [    143   ] 


[  144  ]  J^rPAvm  dbclivatiohb — unmAL  cnoLi. 


NATIONAL  0B8E&rAT0&T — ^WASHINGTON. 


[146] 


X)RRECnONS  FOR 


wtmment. 


-0  38.18 
38.03 
38.26 

37.60 
37.85 
38.14 

-0  38.60 
•0  38.65 
•0    0.03 

0.07 
•0  0.14 
4)  17.87 

•0  0.01 
0.07 
81.07 

8.33 
8.07 
7.34 

6.85 
7.58 
7.55 

■0    7.82 

•0  32.91 

22.54 

32.32 
82.26 
33.48 

33.36 
33.64 
28.77 

33.51 
33.35 
23.63 

45.76 

0.35 

9  3.53 

S  3.81 
3  4.07 
0  37.89 


39.19 

W0.9O 

-41  0.06 

■H)  3.55 
+0  0.05 
-0  0.07 

+017.99 
0.17 
0.04 

■W  0.05 
-^10.85 

0.00 
■+0  0.07 


Objecta. 


} 
} 


— 1  15.39 

.38 
.28 

.37 
.36 
.35 

.33 

1  15.32 

— 0  35.48 

+0  33.64 

1  19.60 

H-1  19.59 

— 0  0.07 
-f-O  32.52 
— 1    9.74 

.74 
.73 
.72 

.71 
.68 
.67 

1    9.66 

1  13.78 

.77 

.76 
.75 
.74 

.74 
.72 
.71 

.69 

.68 

— 1  13.66 

-fO  57.07 

0  55.94 

1  0.34 


1    1.56 

0  0.93 

+0  0.93 
—0  35.93 
-fl  30.87 

1  20.89 
+0  50.13 
— 0    0.07 

+0  32.03 

2  32.64 

-hO  26.52 
— 0  45.29 


^i« 


1 


Corrected 
Readings. 


o     ' 
307  23 


328  59 
29  42 
53  47 

359  55 

28  51 

310  24 


n 

9.71 
9.88 
9.64 

10.31 

10.07 

9.79 

9.35 

9.31 

50.76 

47.13 

28.88 

49.09 

18.06 

1.36 

1.57 
1.37 
0.65 

0.17 
0.93 
0.91 

1.19 

11.06 

.44 

.67 
.74 
.53 

.65 
.39 
.27 

.55 
.72 
.46 


48  11  28.22 


307  23 


48  55  11.77 


0  53  14.32 

0  53  17.95 
328  59  50.12 

53  50  56.52 

39  57    3.43 
359  55  4b. 92 

28  51  19.41 
69  19  29.11 

24  30  23.12 
322    6  37.10 


^«#«^^h#«^ 


THERMOMETERS. 


iDII  poiirrt. 


Stone. 


10,  No.  2 
17.  "  1 
19,      "    1 


23, 


« 


1 


o 

66.0 
59.5 
57.3 

51.5 


Upper.     Lower. 


o 

62.5 
67.0 
48.8 
51.8 
52.0 
53.5 


o 
63.5 
62.0 
50.5 
51.5 
52.0 
52.5 


Zenith 
Point. 

3690  60' 


// 


56.38 


55.76 


•     55.85 


56.28 


54.45 


Apparent 
Declmationi 


na. 


O      »       II 


+  88  29  34.08 


+  69  53  44.25 
+  9  10  47.88 
~  14  53  53.87 

-f  38  57  45.92 
+  10    2  16.95 


+  88  29  33.99 


+  88  39  36.40 


—    9  17  53.13 


—  10    1  36.34 


4-  38    0  31.31 


4-  38 
4-  69 


0  17.58 
53  45.43 


—  14  57  20.99 


—  1 

4-  38 

4-  10 

—  30 

4-  14 

4-  76 


3  27.90 
57  46.61 

2  14.29 
25  55.41 

23  10.58 
46  56.60 


Reduc- 
tion to 

i86ao 


// 


+60.50 


25.83 
35.41 


35.97 
44.79 


60.29 


57.81 


31.15 

30.41 
24.11 


41.86 
34.67 

44.41 
56.76 

46.35 
4-46.98 


^h^^^ 


1 


NADIR  POINTS— READINGS. 


A. 


October  10. 
1790  59'   58"0 
57.4 
57.7 
P.  58.0 

57.6 
57.6 


Means       57.72 


October  17. 
179    59    58.5 
57.7 
57.7 
P.  57.7 

57.4 
57.4 


Means       57.73 


October  19. 
179  59  54.6 
55.0 
54.8 
C.  54.4 
54.3 
54.8 


Means      54.65 


October  23. 
175  59  53.9 
54.2 
54.3 
C.  54.7 
54.1 
53.9 


Means       54 .  18 


B. 


21ik. 
58"8 
59.5 
59.3 
59.6 
59.6 
29.6 


59.38 


13A., 
59.7 
60.5 
59.4 
60.4 
60.4 
60.4 


60.13 


22^., 
63.8 
64.8 
63.2 
63.1 
62.9 
63.5 


63.55 


U., 
61.7 
61.1 
61.0 
60.5 
60.4 
60.6 


C. 


73"8 
74.4 
74.3 
74.5 
74.3 
74.0 


74.18 


40fn. 
72.0 
73.2 
71.5 
72.7 
72.4 
72.4 


72.37 


20m. 
74.3 
74.2 
74.1 
73.5 
73.3 
73.5 


73.82 


30m. 
71.9 
71.8 
71.4 
71.3 
71.1 
71.2 


60.88 


71.45 


D. 


62''5 
62.2 
62.5 
63.0 
62.7 
62.7 


62.60 


60.3 
60.3 
60.3 
61.0 
60.0 
60.0 


60.32 


E. 


42"4 
44.5 
43.5 
44.4 
43.2 
43.6 


43.60 


46.6 
48.5 
45.7 
48.5 
48.0 
48.0 


47.55 


65.1 
64.8 
65.0 
65.1 
64.2 
65.1 


64.88 


61.4 
61.1 
61.3 
61.3 
61.0 
60.6 


61.12 


46.4 
46.2 
46.6 
46.6 
46.0 
47.1 


46.48 


46.2 
46.4 
45.0 
45.1 
45.0 
45.8 


F. 


38"3 
37.3 
37.7 
38.0 
37.8 
38.2 


37.88 


38.4 
37.5 
37.5 
37.8 
37.8 
37.8 


.37.80 


34.6 
35.5 
35.1 
35.2 
35.3 
35.2 


35.15 


34.0 
34.1 
34.3 
.35.1 
34.5 
33.9 


45.58 


34.32 


Means. 


55"63 
55.88 
55.80 
56.25 
55.85 
55.95 


55.894 
—.136 


55.93 
56.38 
55.35 
56.35 
56.00 
56.00 


55.983 
—.130 


56.47 
56.75 
56.47 
56.33 
56.00 
56.53 


56.433 
—.138 


54.85 
54.78 
54.55 
54.67 
54.35 
54.33 


54.589 
—  .140 


1  to  8,  36  to  47.  Very  unsteady. 

11.  Sidereal  time  of  diuineter  passin^^,  lx.35,  (5  wires.) 

13,48.  Correction  for  divisions,  — 0".07. 

43.  61»  Cyini  foUows  61'  lt.40,  (6  wires.) 

45.  Sidereal  time  of  diameter  passing,  1«.13,  (7  wires.) 

50.  Unsteady,  large,  diflfused;  five  observations  witli  micrometer  reduced  to  meridian. 

Nadir  Point,  Oct.  23.  Apparent  error  of  collimation,  6"  E. 


^^^^^^^^^^^^^^*t0^0^0^0^0^^^^^0^^^^^0 
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ORRECTIONS  FOR 


itniment.      Objects. 


1 

0 


0 

[) 


9.79 

15.63 

6.73 

4.59 
5.56 
4.59 

5.75 
6.10 
5.89 

0.69 
U.02 

0.27 
1.00 


D  53.95 
3  37.30 
0    7.45 

0  S5..32 

37.60 

5.48 

5.25 
5.52 
5.54 

5.52 

5.87 
0.50 

0.01 
0  0.28 
0    0.75 

0  0.03 
0  0.13 
0    0.26 

0    0.36 

4.38 

17.96 

0  21 .31 

1  0.79 
0  50.81 

0.08 
0.02 

0  0.08 

3  18.30 
G  32.07 

1  16.42 

0  9.54 
0  0.06 
0    2.58 

6.97 
0.35 
0.01 

0.08 

7.98 

28.74 


t      It 

-fO  47.77 

0  47.85 
0  48.56 

0  49.12 
-fO  40.72 
— 1     8.67 

.70 
.70 
-71 

.71 
.72 
.74 

.77 
.80 

.82 

.83 

.84 
.84 

.85 
— 1  8.88 
H-0  55.87 

0  .55.87 

0  58.94 

+0  59.01 

—0  24.78 

0  35.11 
+0  33.39 

1  15.59 
1  15.81 
1  17.04 

1  17.28 
0    0.91 

0  0.91 

-fO  24.93 
— 0  24.93 
— 0  35.20 

+0  33.45 

1  15.77 
1  16.21 

1  16.46 
4-1  16.73 
— 0    0.07 

1     9.89 

.89 
.89 

.89 
.89 
.89 

.88 
.88 

.88 
.88 


TIIERUOMETERS. 


Corrected 
Readings. 


o  »   " 

39  19  39.94 
39  24  11.27 

39  44  41.11 

40  3  34.41 
34  59  3.34 

310  23  53.71 

53.45 
53.72 
53.73 

53.71 
54.05 
54.59 

54.04 
54.10 
53.05 

53.76 
53.91 
53.52 

54.13 

52.95 

43  41  58.38 

43  42  1.73 
45  12  14.21 
45  14  5.88 

336  56  50.42 

328  59  48.01 

29  42  45.95 

52  17  6.61 
52  26  57.20 
52  17  6.87 

52  27  4.94 
0  53  12.33 
0  53  14.97 

203  3  0.80 
336  56  49.20 
328  59  46.11 

29  42  45.21 
52  17  5.45 
52  17  5.87 

52  27  23.52 

52  28  29.63 

359  55  45.22 

310  23  51.38 
52.35 
51.38 

52.54 
52.89 
52.68 

53.21 
52.31 

53.09 
51.82 


K    PUIXTS. 


24,     No.    1 

1 


Stone.    I  Uppor.  i  Lower. 


i5. 


J6, 


ii 


H 


l» 


1 


O 

53.0 
51.0 
51.0 
56.5 


o 

57.0 
57.5 
57.5 
55.0 
55.7 
56.5 
48.9 
54.8 


i 


o 
54.5 
55.0 
52.4 
52.0 
53.0 
53.2 
50.4 
53.5 


Zenitli 
Point. 

3500  59' 


// 


54.45 


54.75 


54.25 


53.71 


54.27 


Apparent 
Decunations. 


o     '       " 

—  0  26    6.24 

—  0  30  37.57 

—  0  51     7.41 

—  1  10    0.71 
-H    3  54  30.36 


+  88  29  39.89 


—  4  48  24.68 

—  4  48  28.03 

—  6  18  40.51 
--    6  20  32.18 

-f  61  56  43.58 
-f  69  53  45.99 
H-    9  10  48.05 

—  13  23  32.61 

—  13  ;«  23.20 

—  13  23  33.37 

—  13  33  31.41 
-f  38  0  20.63 
-h  38  0  17.99 

-f-  61  56  46.34 
H-  61  56  43.76 
-f  69  53  46.85 


Reduc- 
tion to 

1860.0 


// 


4-53.98 
54.19 
54.63 

54.79 


55.49 


-f  9  10  47.75 

—  13  23  32.49 

—  13  23  32.35 

35.22 
44.70 
44.83 

—  13  33  50.00 
--  13  34  56.11 
-h  38  57  48.30 

45.24 
33.68 

-h  88  29  41.12 


49.07 

48.78 
46.69 
46.48 

21.07 
23.32 
35.21 

44.58 
44.64 

30.73 
29.99 

20.85 
20.85 
23.04 


4-53.50 


0) 

O 


^^i^^^^^^^^h^^^^^^^^^ 


NADIR  POINTS-READINGS. 


A. 


October  24. 


1790  59' 


C. 


5r'o 

56.2 
56.5 
56.0 
55.7 
55.9 


Means    56.22 


October  25. 
179     59    56.0 
54.5 
55.0 

C.  55.0 

55.0 
55.2 


Means    55.12 


October  26. 
179    59    55.7 
55.2 
54.9 
C.  55.0 

54.9 
54.7 


B. 


2U. 

59"3 

59.2 

59.9 

59.7 

59.8 

59.9 


59.63 


2U.. 
59.2 
59.0 
59.7 
59.9 
59.9 
60.1 


59.63 


20/1., 

.58.0 

58.7 

58.9 

59.0 

58.9 

59.1 


Means     55.07    58.77 


October  28. 
179    59    52.2 
53.1 
53.1 

C.  53.0 

52.9 
52.9 


22A., 

61.6 

61.7 

61.7 

61.1 

62.2 

62.0 


Means     52.87:  61.72 


C. 


D. 


72''6 
72.0 
72.3 
72.3 
71.7 
71.8 


72.12 


60''5 
60.0 
60.1 
60.1 
60.0 
60.4 


60.18 


30m. 
71.2 
71.9 
71.9 
71.9 
71.3 
72.0 


61.6 
60.2 
60.4 
60.9 
60.9 
61.1 


71.70:  60.85 


40m. 
70.2 
70.7 
70.9 
70.8 
70.9 
70.9 


70.73 


60.1 
59.3 
59.8 
60.1 
60.0 
60.0 


59.88 


20m. 
70.1 
69.9 
69.8 
69.4 
70.2 
69.9 


61.2 
62.2 
62.2 
62.1 
62.1 
62.7 


69. as 


62.08 


E. 


45"2 
44.8 
45.9 
45.2 
45.3 
45.7 


45.35 


43.2 
44.1 
44.1 
44.2 
44.2 
44.6 


44.07 


43.0 
44.0 
44.2 
44.5 
44.3 
44.1 


F. 


Means. 


3e''3 
35.6 
35.7 
35.6 
35.9 
35.6 


35.78 


35.7 
34.2 
35.0 
34.9 
34.7 
34.9 


34.90 


44.02 


44.5 
44.1 
43.2 
43.1 
45.1 
44.2 


35.7 
34.9 
34.2 
34.2 
34.2 
34.2 


34.57 


35 . 1 
36.3 
36.0 
36.0 
35.7 
36.1 


44.03 


35.87 


.5yis 

54.63 
55.07 
54.82 
54.73 
54.88 


54.880 
—.128 


54.48 
53.98 
54.35 
54.47 
54.33 
54.65 


54.378 
—.131 


53.78 
53.80 
53.82 
53.93 
53.87 
53.83 


53.839 
—.130  S 


54.12 
54.55 
54.33 
54.12 
54.70 
54.63 


54.408 
—  .141 


3. 

4. 
21. 
22. 

24. 
41. 


23  54  17 

(  9  ma^.  ) 

23  59  19 

tlO    "  ) 

0  14  2 

(8    "  ) 

0  22  2 

(  7.8  "  ) 

2  8  17 

(  8.9  *'  ) 

2  10  36 

(  8.9  '•  ) 

2  26  32 

(  8.9  "  ) 

2  27  57 

(9    "  ) 

21  52  10 

(9    -  ) 

2,  Extremely  faint ;  observation  very  doubtful. 

3,  22,  29,  41.     Two  obs.  with  niic.  reduced  to  meridian. 

4,  5,  24,  28,  31.  Throe  obs.  with  mic.  reduced  to  meridian. 
23,  38,  39,  40.  Four  obs.  with  mir.  reduced  to  meridian. 
23.  Double;  observed  tlie  Sn.  of  the  two. 

29,  31,  40.  Cor.  applied  for  parallax,  — 0".23. 

30,  42.  Five  obs.  with  mic.  redticed  to  meridian. 
27.  Very  unsteady. 

33.  61»  Cygni  follows  61'  ls.58,  (6  wires.) 

34.  Mercury  at  times  very  unsteady. 
42.  Correction  for  divisions,  — 0".07. 

Nadir  Points,  Oct.  24  &  25.     Apparent  error  of  collima- 
uon,  9"  E. 


37 


fl' 


I.. Ml..  J 

l.l-.MIl.lMi.' 


itlDLVGS  OF  CIRCLlv  AND  MICROMETER. 


IEiy<il  .11 43.1.14.(113; 

i'<>.l)it4.7fi4.dal.7lTl 

Ttl.»;i.!ir>4.!IJti.llE4 

,.       ^_|7T.a6i*.7.il.l»'4a.3'6C 


4        ...  I  359  55  3H 

1  i  —  0  44.6     44  an  -'li 
■3  I       0  30. a 

3  ;  ~  0  i3.al 


I    34  2»  38ry^B73-4 

;  323    6  M)'K=^ii;;i7 

10  3H  d(S    :^  4.-. 


7  21 .0' 

5  21 .0[ 


r 


T.^ao.ffi-j.e'si.ija 

4.0.11.51^7.5148.0^ 
(i.!».ill.7.40.73!1.91i 
0.i«46.436.ffS5.60 
.27ii.»5'J.47«.7l). 

.3  4rt.3;«.3l.SH.33d 
.(l.V..(i2!).3!4U.lS 


2!)  Ill  4i;.(ll.V> 
6U  3fi  iia.fitW 
24  4'J  57..'.;f;ii 


:i'27.3'47.a 


.■>ii:.3;  .i..-i2i!.5n 


TMERMOHETEKS 


:M.1li4  54.2 
X.l<:4  53.(1 


■la.fm 

~   .^3D.l.>.<i3.5 
*J.Crtt'3U.l.'>i-53.2 


.270 
.31ll 

30. IW  30.164  50.5 
29.32(!30.1266?<.0 
33.«!o'30.lW67.5 
^30. 12666.0 
30.12363.5 

'.30.126  ri5.0 
30.1^6  64.2 
30.136*64.3 

130.130' 63.7. 
30.361  30. 174' 49 .6 


.  :HI.1H(i54.»' 

.  311.1(11154.5 

-  I            1^-3' 

.  .T0.1H453.3. 


>..CB««ET.I.. 

.u.„,„ 

lEMI 

DMMITKM. 

..      |U. 

C<.iiiL-iil. 

"■■' 

o:,J,-». 

y...\  Srini-Hiiim. 

0.1 

N. 
K. 

■>.T*. 
'i'lh. 
13k. 

r. 

SO.llltt 
3II.1H)7 
30.011 

K.Ti 

1 

44 

16  10.97 

■.    9.            d...          +0.113              ii.i.          640         do.    Hf« 

■,  !6.            ill..          —0.(14             do.          6U0          do.    600 
.  14.  Moved  i('l.'Mo«)>i'  rorwunl  30'. 

Assumed  Latitude  38°  53*  39".25  North. 

HATIOKAL    OBSERTATOKT — ^WABHIKOTOK. 
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[    150   ]      ,  AFFAKEST    DECUKATIOKS ^HUKAL    CIKCLE. 


m         -i 


CORRECTIONS  FOR 


f     // 

-0  4.33 
4.65 
3.55 

3.91 
3.53 
4.13 

4.60 
4.60 
4.04 

3.72 
5.55 
5.55 

5.48 
5.09 
5.55 

4.81 
5.48 
5.64 

-0    0.12 

H)    0.18 

34.75 

0.02 
2  7.51 
0    0.00 

HI  0.08 
-0  22.60 
hO  51.79 

hO    3.8d 

-0  46.45 

47.23 

-0  45.87 

hO  24.44 

26.13 

25.10 
1-0  23.45 
-0  30.81 

31.17 
-0  30.87 
H)  27.45 

27.51 

H)  26.59 
-0  31.81 

32.17 
-0  33.99 
H)  25.39 

25.50 
25.45 
23.87 

0.04 
^    0.12 

-0  32.16 
-0    0.06 


// 


— 1 


9.33 
.34 
.34 

.35 
.36 
.37 

.38 
.38 
.39 

1    9.40 
1  15. 


1  15 

1  30.52 
— 1  30.33 
-fl  16.30 

1  16.53 
H-l  16.86 
— 0    0.07 

-f-0  32.61 

2  35.07 
1  16.62 


} 


1  32.09 


1  36.56 


I J 


H-1  38.83 


— 0    0.07 
H-O  33.02 

-f-2  37.57 
—4  46.49 


Corrected 
Readings. 


o       '       If 

310  43  47.53 
47.20 
48.30 

47.93 
48.30 
47.69 

47.21 
47.21 
47.76 

48.07 

307  23  33.06 

33.06 

33.13 
33.52 
33.06 

33.80 
33.13 
32.97 

303  6  52.11 

303  10  5.17 

52  17  17.20 

52  26  34.52 

52  28  42.34 

359  55  54.45 

28  51  27.52 
69  19  39.79 
52  17  16.73 

52  26  10.72 


\     59  29  23.72 


\     60  14  36.19 


60  34  49.54 


359  55  53.57 
28  51  26.81 

69  19  39.28 
281  27  56.04 


THERMOMETERS. 


Stone. 


IR    POINTS. 

20,  No.  2 

21,  "     1 

23,         "     1 
30,        "     1 


,^^0^0^^*^*^*^^%^^f^f^0^0^^^>^ 


Upper. 


Lower. 


o 

o 

56.0 

57.5 

53.3 

51.0 

52.5 

53.2 

53.2 

54.0 

50.1 

44.7 

46.5 

o 

55.0 
50.0 
51.5 
52.4 
53.0 
45.5 
46.2 


NATIONAL  OBSERYATORT — ^WASHINOTON. 
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Zenith 
Point. 


II 


'     55.91 


3590  60' 

64". 55 


64.56 


63.91 


63.10 


62.92 


Apparent 
Declinations. 


Reduc- 
tion to 

1860.0 


\ 

-a 
O 


O        f         II 


+  88  29  47.52 


// 


4-47.11 


-f  88  29  49.42  -+-46.00 


-h  84  13    8.31 
-f  84  16  21.37 

—  13  23  33.39 

—  13  32  50.71 

—  13  34  58.53 
-I-  38  57  49.36 

-f  10    2  16.29 

—  30  25  55.98 

—  13  23  33.57 

—  13  32  27.56 


—43.97 
h-44.25 
4-46.37 


46.78 
32.79 

44.93 
60.21 
46.50 


-  20  35  40.46 


—  21  20  53.84 


—  21  41  7.37 


-f  38  57  48.60 
-h  10  2  15,36 

—  30  25  57.11 
4-  62  34  13.87 


33.15 
45.45 

4-60.90 
—38.03 


NADIR  POINTS— READINGS. 


1 


A. 


November  20. 

1790  59'  63"6 
63.0 
63.0 
P.  63.0 

63.3 
63.3 


Means     63.20 


November  21 . 

179  59  62.4 
62.8 
63.0 
C.  63.0 
62.2 
62.2 


Means     62.60 


November  23. 

179  59  62.6 
62.9 
62.6 
C.  62.7 
62.6 
62.6 


Means     62.67 


November  30. 

179  59  61.0 
60.6 
60.1 
C.  60.0 
60.0 
60.4 


B. 


C. 


23A. 
70"« 
72.1 
70.6 
71.8 
71.8 
71.8 


71.48 


23A. 
71.0 
71.3 
71.2 
71.9 
71.0 
71.0 


71.23 


22A., 
69.7 
70.0 
70.1 
70.2 
70.5 
70.2 


70.12 


23A. 
71.0 
71.8 
71.2 
71.1 
70.9 
71.1 


Means     60.35  71.18 


82"0 
82.4 
81.0 
82.3 
82.0 
82.2 


81.98 


81.2 
81.8 
81.8 
82.1 
81.7 
81.8 


81.73 


20m. 
79.9 
79.9 

80.8 
80.1 
80.1 
80.2 


D. 


7r'8 

70.3 
70.6 
70.6 
71.0 
71.0 


70.88 


E. 


55"7 
57.8 
55.0 
58.0 
56.8 
57.8 


F. 


45''3 
43.0 
43.7 
42.8 
44.2 
43.0 


56.85  43.67 


73.0 
74.0 
73.3 
73.9 
72.9 
73.0 


73.35 


72.9 
72.5 
72.1 
73.0 
72.6 
72.4 


80.  r 


72.58 


79.9 
80.0 
79.9 
80.1 
80.1 
80.1 


71.9 
71.7 
71.6 
71.2 
71.6 
71.7 


80.02  71.62 


54.5 
55.5 
55.1 
55.3 
55.9 
54.9 


43.9 
44.3 
44.6 
44.2 
43.2 
43.9 


55.20 


44.02 


53.3 
53.8 
54.4 
54.9 
54.9 
54.8 


45.3 
44.2 
44.0 
44.2 
44.1 
44.4 


Means. 


64"87 
64.77 
63.98 
64.75 
64.85 
64.85 


64.678 
—.131 


64.33 
64.95 
64.83 
65.07 
64.48 
64.47 


64.689 
—.129 


63.95 
63.88 
64.00 
64.18 
64.13 
64.10 


54.35:  44.37 


64.042 
—.130 


53.3 
54.0 
53.9 
53.2 
53.9 
54.0 


53.721 


42.1 
41.3 
41.4 
41.0 
41.5 
41.2 


41.42 


63.20 
63.23 
63.02 
62.77 
63.00 
63.08 


63.050 
—  .J26 


11  to  18.  Passing  clouds. 

22,  28.  Cor.  applied  for  parallax,  — 0".23. 

23,  Apparent  R.  A.  2U.,  52m.,  I69.,  (9  mag.) 

24,  39,  49.  Correction  for  divisions,  — -0".07. 
26,  29  to  35,  42  to  48, 52.  Very  unsteady. 

26.  51.  Five  obs.  with  mic.  reduced  to  the  meridian;  star  diiTused  and  lai^e. 

27.  Three  obs.  with  mic.  reduced  to  the  meridian. 

28.  Four  obs.  with  mic.  reduced  to  the  meridian. 

28,  36  to  41.  Nearly  obscured. 

29.  Correction  for  aivisions,  0". 00. 
29  to  35.  Zenith  Point  doubtful. 

36.  Correction  for  divisions,  4-0".20. 
42.  Correction  for  divisions, — 0^^.03. 


Ob 


NATIONAL   OBSERTATORT — WASHINGTON. 


[153] 


^^0^0^0^0^l^*^^^*^^^*^^^^^'*^ 


CORRECTIONS  FOR 


utniment.1     Objects. 


[-0  0.07 
-0  0.16 
-0    0.17 

-0    4.84 

-0  11.70 

16.43 

-1  33.10 
-1  10.:>4 
-1  4c^.31 

-0  4.99 
5.39 
6.01 

4.83 
4.54 
5.32 

0.83 

0.00 

-0    0.66 

-0  0.30 
1.29 
1.08 

0.79 
-0  0.19 
-0    4.67 

-0    0.11 

-0  16.96 

16.26 

17.38 
19.20 
19.52 

20.17 
-0  19.97 
H)    0.27 

-3  58.10 

f2  19.73 

0    0.17 

17.15 

17.81 

fO    0.64 

-0  24.12 
23.11 
23.13 

13.96 
13.60 
13.17 


—  0  46.89 
-f  0  11.38 

0  50.29 

0  51.17 
0  51.27 
0  51.28 

0  51.27 

0  51 .36 

+  0  51.27 

—  1  11.21 

.2] 
.21^ 

.211 
.21: 


i 


.211 

.22! 
.22 
.24 

.25 
.26 
.26 

.26 

.26 

—  1  11.28 

-f  0  44.74 
—23    3.19 


23  23.21 


-0 
fO 


0.09 
0.20 
0.06 


H»    0.10 
-0  19.88 

M)  11.20 
-0    0.15 


—  0  45.35 

+  1  14.88 

1  14.95 

2  32.74 

0  45.38 
-h  0  45.38 

—  0  45.38 


4-  1  40.16 


>       1  37.84 

0    0.26! 
+  0  50.01 

—  0    0.07 

-h  0  33.00 
4-  2  37.33 

—  4  46.12 
-h  0  42.80 


Corrected 
Readings. 


o      »       II 

322    6  37.70 
10  38  44.40 

39  44  50.84 

40  11  2.39 
40  14  25.05 
40  14  20.33 

40  13  3.65 
40  15  47.08 
40  12  48.44 

310  23  50.98 
51.38 
52.00 

50.82 
50.53 
51.31 

50.86 
5.1.30 
52.75 

51.78 
50.78 
50.99 

51.28 
51.88 
52.49 

36  18  26.53 


23  48  29.32 


322    6  37.32 

52  17  18.45 
52  23  36.35 
69  19  38.54 

217  53  30.83 

31.49 

322    6  37.05 


>     61  10  13.20 


0  14  45.69 

39  57  11.91 

359  55  53.52 

28  51  26.38 
69  19  40.03 

281  27  52.82 
35  24  28.65 


Zenith 
Point. 

3600  69' 


THERMOMETERS. 

IR   POINTS. 

Stone. 

Upper. 

Lower. 

0 

0 

0 

3,     No.  1  '    50.0 

53.5 

51.0 

4,       "     1       50.3 

52.0 

50.5 

52.5 

50.0 

"    2 

50.1 

47.2 

47.5 

50.0 

48.8 

II 
62.92 


63.15 
63.27 


63.63 


63.25 
62.87 


Apparent 
Declinations. 


o     »      " 

+  76  47    4.47 
+  28  14  57.77 

—  0  51    8.67 

—  1  17  20.22 

—  1  20  42.88 

—  1  20  38.16 

—  1  19  21.48 

—  1  22    4.91 

—  1  19    6.27 


+  88  29  50.88 


+    2  35  15.64 


—  15    5  12.85 


+  76  47    5.08 

—  13  23  35.93 

—  13  21)  53.83 

—  30  25  56.02 

-h  76  47    7.14 
-f  76  47    5.47 


—  22  16  30.32 


62.77 


77  I 


4-  as  38  56.81 

—  1     3  29.79 
-f  38  57  48.60 

-f  10    2  15.74 

—  30  25  58.01 

-f  62  34  10.80 
-i-    3  29  13.37 


Reduc- 
tion to 

1860.0 


II 

4-38.52 
47.14 
56.91 

57.22 
57.26 
57.26 

57.23 
57.21 
57.20 


42.97 


47.63 


38.23 
47.06 

61.09 

38.09 
4-38.09 


I 

O 


—  6.86 
-f-44.22 
33.42 

45.74 
4-61.15 

—37.44 


*^^0^ 


II.  M.    S. 

3.  App.  R.  A.  0  14    2  (8    mag.) 

) 
) 


4. 

0  24  59  (9 

5. 

0  27  42  (6.7 

6. 

0  30  17  (7 

7. 

0  40  31  (7 

8. 

0  43  28  (9 

9. 

<           0  43  49  (8 

i( 


*i 


i( 


(( 


(( 


(( 


NADIR  POINTS -READINGS. 


A. 


Drc.eniber  3. 
1790  59'    62''0 
61.6 
62.2 
P.  61 .2 

61.5 
61.0 


Means       61.58 


December  4. 
179    59    61.7 
61.7 
62.0 
C.  61.7 

61.3 
61.8 


Means       61.  "/O 


December  4. 
179     59     60.9 
60.9 
60.5 
C.  60.6 

60.1 
60.7 


B. 


22A. 
70"2 
70.5 
70.4 
70.4 
70.2 
70.5 


C. 


8r'o 

HI. 5 
81.0 
81.0 
61.0 
81.0 


70.371  81.08 


nh. 

70.4 
71.9 
72.1 
71.8 
71.5 
71.8 


71.58 


Oh, 
70.9 
70.8 
70.8 
71.0 
71.1 
70.5 


80.1 
81.0 
80.9 
80.7 
80.6 
80.6 


D. 


6y'2 
68.2 
69.0 
69.0 
69.0 
68.6 


68.83 


70.1 
69.8 
70.1 
70.7 
70.9 
70.9 


80.65 


80.1 
80.2 
80.5 
80.8 
80.2 
80.6 


70.42 


70.3 
70.2 
70.0 
70.1 
69.9 
70.1 


Means       60.62   70.85'  80.40 


70.10 


E. 


55"7 
57.0 
56.3 
56.3 
56.0 
56.5 


56.30 


56.0 
56.4 
56.1 
56.1 
56.0 
56.1 


56.12 


53.8 
54.5 
54.9 
54.9 
55.0 
55.0 


F. 


42"7 
41.8 
42.2 
42.2 
42.4 
42.0 


Means. 


63"47 
63.43 
63.52 
63.35 
63.35 
63.27 


42.22   63.397 
—.127 


41.8 
41.9 
42.5 
41.9 
42.1 
42.4 


42.10 


41.4 
40.9 
40.9 
40.7 
40.1 
40.7 


63.35 
63.78 
63.95 
63.82 
63.73 
63.93 


63.761 
—.130 


62.90 
62.92 
62.93 
63.02 
62.73 
62.93 


. 


54. 6S   40.78   62.905 
—.130 


1  to  9,  25,  49,  52.  Very  unsteady. 

4,  5.  Two  obs.  with  mic.  reduced  to  the  meridian. 

6,  8.  Three  obs.  with  mic.  reduced  to  the  meridian. 

7,  51.  F^ivu  obs.  with  mic.  reduced  to  tlic  meridian. 
25.  F.»ji:gy. 

26  to  28.  Correction  for  defective  illumination,  — 8''. 69. 
29  to  32.  Do;-,  by  obsenation  of  S.  L.  —15©  5'  7". 98. 
33.  Thick  clouds  immediately  afier  ;  Zenith  Point  doubt- 
ful. 
35.  Cor.  applied  for  parallax,  — 0".22. 
37,  38.  Mercury  unsteady. 

47.  Passed  off  from  field  a  little  North  of  wire. 

48.  Correction  for  divisions, — 0".07. 

50.  Six  obs.  with  mic.  reduced  to  the  meridian. 


I- 


. 


[    154   ]  AFFAEEKT   DECIOMATIOVB — ^MD&AL   CIRCLE. 


NATIONAL   OBSERYATOKT — WASHINGTON. 


E  155] 


ORRECTIONS  FOR 


Mrument. 


0  5.16 
5.65 
5.69 

5.75 
5.26 
5.28 

0.97 

0.00 

0    0.75 

0  0.95 
0  0.13 
0    0.03 

0  0.92 
0  0.03 
0    4.69 

2  32.56 

0    0.18 

3.75 

0.02 
0  30.21 
0    0.20 

0.00 
0  0.12 
0  12.46 


0 
0 


1.34 
0.28 
1.35 


0.92 

0.52 

4)    1.03 


•0 
-0 


0.19 
1.21 
2.20 


1.70 

0.71 

-0    1.10 

1-0   0.20 

-0  35.66 

33.25 

35.16 
34.28 
18.93 

17.97 

17.93 

0.10 

12.74 
"0  16.31 
+3  7.58 

3  3.10 
145.92 

4  30.19 
H  32.66 


Objects. 


— 1  11.14 
.16 
.17 

.17 
.18 
.18 

.21 
.25 
.31 

.34 
.34 
.35 

.36 

.37 

— 1  11.40 

H-1  43.80 
1  41.38 
1  43.45 

1  41.00 
1  44.77 
1  42.30 

0  40.99 

0  11.38 
-fO  18.26 

— 0  18.26 

1  11.04 

.04 

.03 
.03 
.03 

.03 
.03 
.03 

.02 

.02 

— 1  11.02 

4-0  44.51 
1  43.87 


1  46.42 

0    0.25 

0  50.79 
0  51.52 
0  51.63 

0  51.61 
0  51.57 

0  51.68 
-HO  51.63 


TDERBfOMETERS. 


Corrected 
Readings. 


o     »      " 

310  23  48.39 

48.86 
48.89 

48.95 
48.45 

48.47 

48.88 
49.30 
48.34 

46.61 
47.43 

47.58 

46.62 
47.56 
48.61 

61  18    2.6S 

61  55  25.95 

62  0    3.92 

34    5  42.27 

10  38  44.49 

196  48  32.89 

343  11  33.96 

310  23  48.26 

47.21 

47.65 
48.05 
47.54 

48.76 
47.36 
46.37 

46.88 
47.87 
47.48 

36  18  25.99 


\     62    7  58.51 


0  14  48.13 

39  44  49.13 

40  11     1.19 
40  14  25.19 

40  14  20.69 
4U  13    3.47 

40  15  47.85 
40  12  50.27 


Zenith 
Point. 

3680  69^ 


i\ 


•IE  rOINTS. 


11,  No.  1 

12,  "     1 
"    2 

14,      "     1 


15, 
16, 


"     1 
"     1 


Stone. 


Upper. 


o 

47.5 
47.0 
46.5 
45.0 

42.0 
38.0 


o 
50.0 
47.5 
46.5 
44.0 
46.0 
43.5 
37.5 


Lower. 


o 
47.5 
45.5 
45.0 
43.0 
44.0 
41.0 
39.0 


// 


62.77 


62.65 
62.40 

62.50 
62.13 


62.05 


Apparent 
Decunations. 


// 


-h  88  29  53.49 


—  22  24  20.78 

—  23     1  44.30 

—  23    6  22.17 

-I-  4  47  59.11 
-f  28  14  56.89 
-f  55  42  10.01 

-f  53  42    7.42 


+  88  29  53^79 


-f    2  35  15.39 


—  23  14  17.21 


+  38  38  53.17 

—  0  51     7.83 

—  1  17  19.89 

—  1  20  43.89 

—  1  20  39.39 

—  1  19  22.17 

—  1  22    6.55 

—  1  19    8.97 


Reduc- 
tion to 

1850.0 


// 


-1-41 .89 


52.52 
47.30 
42.10 

42.10 


40.13 


-1-48.65 


—  3.96 

-f57.98 
58.31 
58.37 

58.37 
58.36 

58. 35 
-1-58.33 


i 
1 

Xi 

O 

NADIR  POIN'l'fc^REAblNGS. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

c. 

December  11. 

17A., 

40m. 

1790  59'   6r'6 

68"3 

82"4 

66''5 

56"8 

40"0 

62''60 

60.3 

68.6 

82.4 

65.4 

57.7 

38.4 

62.13 

P.        61.4 

69.2 

82.4 

66.5 

57.6 

39.8 

62.82 

61.2 

69.2 

81.7 

66.5 

57.6 

39.2 

82.57 

Means    61.12 

68.83 

82.22 

66.23 

57.42 

39.35 

62.529 
—.131 

December  12. 

17A.. 

40m. 

179     59     61.2 

69.2 

83.0 

68.3 

56.8 

39.2 

62.95 

60.4 

69.7 

83.4 

66.7 

58.0 

37.8 

62.67 

60.8 

69.0 

82.8 

67.8 

56.0 

39.0 

52.57 

P.        60.0 

69.6 

82.8 

66.8 

57.4 

38.0 

62.43 

60.5 

69.2 

82.8 

68.3 

56.7 

38.7 

62.70 

60.0 

69.8 

82.8 

67.0 

57.3 

37.8 

62.45 

Means    60.48 

69.42 

82.93 

67.48 

57.03 

38.42 

62.628 

p. 

—  .129 

December  12. 

23&., 

40m. 

179    59    61.8 

68.2 

81.8 

66.7 

55.7 

38.7 

62.15 

60.6 

69.0 

82.6 

65.2 

58.0 

37.5 

62.15 

61.5 

68.5 

82.0 

67.3 

56.0 

39.4 

62.45 

P.        60.5 

69.2 

82.7 

66.2 

57.7 

37.7 

62.33 

61.5 

68.6 

81.5 

67.0 

56.0 

38.7 

62.22 

60.5 

69.0 

82.4 

67.0 

57.3 

37.4 

62.27 

Means     61 .07 

68.75 

82.17 

66.57 

56.78 

38.23 

62.261 
—.130 

December  14. 

20*. 

179    59    59.9 

69.6 

79.9 

68.2 

56.1 

38.6 

62.05 

59.6 

70.0 

80.1 

68.6 

55.9 

39.1 

62.22 

59.1 

70.3 

80.3 

69.0 

56.0 

38.9 

62.27 

C.        59.1 

70.3 

80.4 

68.4 

56.1 

38.8 

62.13 

59.1 

70.1 

80.0 

68.9 

56.1 

38.8 

62.17 

59.4 

70.2 

80.0 

68.9 

56.1 

39.0 

62.27 

Means    59.37 

70.08 

80.07 

68.67 

56.05 

38.87 

62.183 
—.130 

December  15. 

18*. 

179    59    61.7 

71.0 

82.6 

69.3 

57.5 

38.0 

63.35 

C. 

60.6 

71.6 

82.6 

67.7 

58.3 

37.2 

63.00 

60.4 

71.3 

82.0 

67.7 

57.5 

38.2 

62.85 

P.        60.7 

71.5 

82.0 

58.7 

58.0 

37.7 

63.10 

GO. 3 

71.0 

82.0 

68.7 

58.0 

37.3 

62.88 

60.7 

71.5 

82.0 

68.7 

58.0 

37.5 

63.07 

Means    60.73 

71.32 

82.20 

68.47 

57.88 

37.65 

63.042 

—  .126 

December  16. 

18*. 

179     59     61.0 

71.4 

84.7 

68.0 

59.5 

36.7 

63.55    > 
62.87 

59.8 

71.4 

84.7 

66.3 

60.4 

34.6 

60.7 

71.4 

84.7 

67.5 

59.2 

36.0 

63.25    ) 

P.        60.7 

72.4 

84.7 

67.5 

61.3 

35.2 

63.63 

60.3 

71.5 

84.2 

67.5 

58.6 

35.3 

62.90    < 

59.8 

72.0 

85.0 

66.0 

61.0 

34.8 

63.10 

Means    60.38 

71.68 

84.67 

67.13 

60.00 

35.43 

63.217 
— .12& 

46. 
47. 
48. 
49. 
50. 
51. 
52. 


App 


R.  A. 


H.  M.      S. 

0  14    2  (7.8  mag:. 

0  25    1  (9 

0  27  43  (0 

0  30  16(7 

0  40  32  (8 

0  43  28  (9 

0  43  49  (7 


16,  17.  Overcast:  limbs  poorly  defined  ;  Zciiiili  Point 

doubtful. 
18,  19.  Wind  hig;h  ;  unsteady ;  limbs  jagged. 
22,  45  to  52.  Very  unsteady. 

46,  49,  50.  Five  obs.  wiik  mic.  reduced  to  meridian. 

47,  48.  Throe  obs.  with  mic.  reduced  to  meridian. 

51.  Two  obs.  witli  mio.  reduced  to  meridian.     Mic. 

reading  erroneously  noted  24r. 

52.  Four  obs.  with  mic.  reduced  to  the  meridian. 
Nadir  Puint,  Dec.  15.  Mercury  unsteady  ;  deiermina- 

tion  difficult. 


39 


s^^^^^^^^ 


«^ 


*^*^ 


[    156    ]  APPAREHT   DECLmATIOHB MUKAL    CIBCLE. 


HATIOKAL   OBBEKVATOaT — WABHIMOTOV. 


[16T] 


0  33.: 

_0  17.5 

^  +  0    *.i 


+  O&l.S 
—  0  16.3 


(il  X   9.4:iti.s  : 


63  33  13.0|23.01( 


.31:2.10  .aO.4>iO3O.Zi0*a.5ia.(H-.i»Jti» 
"  \     •■    '     .46]  j      I 

>'  I      '•         .499  I      I 

44.9         fl.n 


.0]t<.l|l5.]!Ma9.S41 
.950 


C3  19  «I.OG7.dS9.3|ej.3.'M. 
61  4.^1  56.063. 435.3l62.3ii 
)6    9    9.615.5   7.713.2 

36  17  44. llsi .343.850.738.1 
0  14  52.r59.l'50.059.0H6. 


'■    ,  .961  I      ; 

■■     :  .939 

64.361.98  31 .39639.654 49.0ii4.948.0JS.I;4 

"  "!3e.03  .     .  I  I       ■       I  j 

11.31U.^  ,  .     .  '39.97CI52.D48.1         |50.» 

I7.]45.t<2^  .     .  '39.9)^451 .0'48.3i        jO.OI 

54.111  .     .  ;39.8b059.U61.050.T5£.4|l 


D-.-.ari.  ErrorofRuTO— 0"31.  Temp,  of  .irc:!..  .WO;  of  «mnp  460 

Dn-.aD.            d...                .43  <!.>.           4rfO        do.      <H0 

Ittf.  30.            do.                .35  do.           50°        do.      5(P 

Thv.  31.            do.          +0.16  d".           56°        do.      ;i|o 


Assumed  Latitude  38°  53*  39"."25  North. 


MATIOMAL    08SE&TAT0&T n-ABHlHGTOM.  [    169    ] 


[   160  ]  APPAKERT  jB.   AITD  DEC.  OBBERTED  WITH  THE   MEEIDIAH  CIKCLS. 


NATIONAL    OBSERTATORT WASUINGTOil.  [    161    ] 


[  163  ]  Apparent  m.  aNd  d£c  obbb&ves  with  tbe  uebidiait  cibclg.  ' 


ITATIONAL    OBSERTATOaY — WASHINGTOIT,  [    163    J 


I    164    ]  APPASEMT  Jt.    AND    DEC.    OBSEKTSD    WITH   THE    MEBIDIAN   CIRCLE. 


BATIONAL   OBSEKTATOmr — ^WA'SHINOTOII.  [    166   ] 


NATIONAL    OBSEBTATOSY — WASHINGTON.  [    167    } 


'    [    168    ]  APFABEITT   jR.    ASO   DEO.    OBSEBrXD   WITH   TBE   MERIDIAN    CIKCLE. 


HATIOKAL   OBSERVATORY — ^WASHIKGTOII. 


[    170   ]  APP^BEK-r  A.   AND   DEC.    OBBEHTED   WITH   THE   KEBIDIAN   CIBCLE. 


s 


NATIONAL   OBSE&YATORT ^WASHINGTON. 


[  1713 


CORRECTIONS 

Corrected 
Readings. 

Zenith 
Point. 

COR.  IN  iR. 

OBSERVED 

REDUCTION 
TO  1860.0. 

NADIR  POINTS. 

1 

For  Inst. 

PorObj*ts. 

369069' 

Clock. 

Inst. 

R.  A. 

DEC. 

R.  A. 

DEC. 

A. 

B. 

C. 

D. 

Means 

r 

// 

f      // 

O        '     II 

II 

8. 

M.      S. 

H.      M.        B. 

0     '      II 

8. 

// 

Jan. 26 

0     ' 

ho 

0.46 

—  0  11.32 

349  34  35.06 

61.34 

4-  40.69 

—  0    0.85 

5  16  36.08 

-h  28  28  13.97 

4-  12.79 

4-17.55 

17969 

0 

0.03 

0  50.36 

320  41     4.92 

.69 

0    0.59 

5  24  10.37 

—    0  25  17.17 

10.28 

22.98 

58"6 

59"2 

60"5 

58"4 

59"18 

0 

0.28 

0  37.74 

328  28  35.59 

.69 

r-  0     0.63 

5  46  52.25 

4-    7  22  13.50 

10.85 

14.32 

58.6 

58.8 

60.7 

58.5 

59.15 

0 
0 
0 

0.16 

o.ao 

0.22 

4-0  47.19 

0  58.32 

1  5.18 

49  36    0.95 
0.27 
1.02 

y    59 

.08 

41.49 

-f-  2  47.74 

1     3  55  56 

4-  88  29  41.15 

62.21 

53.96 

59.2 
58.5 
58.3 

58.9 
58.5 
58.1 

60.3 
60.3 
60.5 

58.7 
58.4 
58.5 

59.27 
58.92 

58.85 

0 

0.23 

1    7.52 

1.05 

58.94 

58.70 

60.46 

58.50 

59.08 

0 

0.22 
0.20 

1    5.68 
-h  0  59.16 

1.40 
1.21 

4 

■ 

h  0 

-  0 

0.12 

—  0  26.82 

330  21    7.71 

.50 

L  0    0.65 

1  23    1.73 

4-    9  14  47.88 

.     . 

•          • 

0 

0.07 

-H  0  16.81 

196    9  38.14 

.51 

4-  0    0.09 

1  58  31.48 

4-  22  44    0.19 

12.29 

63.75 

-  0 

0.03 

—  0    9.03 

332  26  59.96 

.51 

—  0    0.67 

2    2  49.23 

-h  11  20  39.29 

•          • 

•          • 

0 

0.00 

0  42.79 

323  41  19.41 

.52 

0    0.61 

2  35  20.75 

4-    2  34  59.58 

11.26 

65.04 

ho 

0.14 

0    1.19 

358  47  18.63 

.52 

0    0.99 

2  44  54.82 

4-  37  41  58.80 

13.31 

62.61 

*-  0 

0.03 

—  0  41.45 

324  35  12.06 

• 

.53 

0    0.61 

2  54  15.36 

-h    3  28  52.23 

11.25 

61.40 

58.0 

CO     0 

Jan. 28 

61.1 
60.2 
61.2 

59.1 
58.5 
59.5 

17969 

59.12 

58.88 
59.25 

-  0 

0.164-  0  10.78 

10  24  58.41 

.53 

—  0    1 .24 

3  13  23.48 

4-  49  19  38.58 

14.71 

42.59 

o8.3 

CO    e 

0 

0.18-1-  0  16.03 

195  16  10.25 

.53-1-0    7.05 

3  38  22.20 

-1-  23  37  28.08 

12.43 

45.16 

58.3 

58.0 

58.5 
58.3 

-  0 

0.28 

—  1  17.10 

i07    9    6.07 

• 

.54—  0    5.90 

3  50  52.09 

—  13  57  13.76 

9.79 

53.94 

58.2 

57.8 

60.6 

59.3 

58.98 

■HO 

0.06 

1  42.34 

298  24  47.02 

.97 

0    0.31 

19    9  39.14 

—  22  41  32.81 

•          • 

.     . 

58.3 

58.1 

60.8 

59.5 

59.17 

0 

0.04 
0.06 

17  37.95 
—  0  16.09 

302  57     1.10 
319    8  23.22 

59 

.08 

.99—  0    0.29 
42.064-  0    0.22 

20  43  38.65 
23    8    4.15 

—  18    9  18.73 

—  1  57  56.61 

•          • 

•     • 

0 

58.16 

58.20 

60.78   59.18 

1 

■ 

59.08 

0 

0  19 

4-  0  59.96 
1    6.64 

49  36    1.31 
0.74 

N 

0 

0.22 

0 
0 

0.22 
0.21 

1    8.93 
1     6.58 

1.26 
1.38 

.10 

—  3  29.96 

1    3  56.72 

4-  88  29  42.16 

63.97 

54.09 

0 

0.18 

1    0.99 

2.84 

+  0 

0.15 

+  0  48.71 

0.88 

. 

—  0 

0.17 

— .  0  26.75 

330  51  27.78 

.12 

4-  0    0.17 

1  27  49.59 

4-    9  45    7.95 

.     . 

•          • 

■ho 

0.07 

0  17.16 

343  50  19.06 

.15 

0    0.11 

1  58  31.33 

4-  22  43  59.23 

12.32 

63.91 

Feb.  3, 

OA. 

17969 

■f  0 

0.20 

0    9.93 

332  31  47.35 

.15 

0    0.16 

2    3  36.75 

4-  11  25  27.52 

.     • 

•     • 

58.3 
59.0 

58.5 
60.0 

62.3 
62.8 

59.8 
60.9 

59.72 
60.68 

—  0 

0.11 

0  10.59 

321    3  28.01 

60 

.40 

46.694-  0    0.22 

j23  13  37.00 

—02  53.11 

•     . 

•     . 

58.9 

59.0 

63.0 

59.6 

60.12 

+  0 

0.08 

—  0  46.16 

37  53    4.54 

.69—  0  23.83 

23  33    3.53 

4-  76  46  43.19 

11.05 

61.22 

59.0 

60.3 

63.3 

60.6 

60.80 

0 

0.15 

+  0  49.56 

49  36    1.63 

"^ 

59.0 

60.5 

63.2 

60.6 

60.83 

0 

0 
0 

0.19 

0.22 
0.22 

1    0.67 

1     7.64 
1    9.46 

1.49 

2.41 
3.26 

f  - 

.73 

—  1  18.14 

1    3  51.59 

-f-  88  29  41.40 

68.49 

54.91 

58.7 

59.2 

62.8 

60.3 

60.25 

58.82 

59.58 

62.90 

60.30 

60.40 

0 

0.21 

1     7.08 

2.61 

0 

0.19 

1    0.04 

3.23 

-ho 

0.15 

-h  0  49.11 

3.24 

-0 

0.01 

—  0  43.54 

.323  41  20.49 

.76 -H  0    0.21 

2  35  20.68 

-H    2  34  59.38 

11.38 

65.52 

+  0 

0.01 

—  0  42.11 

324  35  14.28 

.76  4-  0    0.20 

2  54  15.23 

-1-    3  28  53.13 

11.36 

61.89 

—  0 

0.12 

-h  0  10.92 

10  25    0.35 

.77;—  0    0.09 
.78-1-  0    0.14 

.78       0  11.31 
.84-1-  0    0.29 

3  13  23.22 

4-  49  18  39.20 

14.90 

42.58 

• 

•     • 

•          •          • 

•          •          •          • 

3  26  27.78 

+  0 

0.14—  0  16.25 

344  43  50.59 

3  38  22.53 

4-  23  37  29.44 

12.55 

4-45.41 

p»/\     c\ 

Feb.  3, 

9A. 

p>A     ^ 

17969 

-0 

0.15       1  26.97 

304  35  28.60 

60 

.50 

6  38  23.97 

—  16  30  52.65 

8.48 

—  1.71 

59.8 

59.8 

61.7 

59.5 

60.20 

-0 

0.27 

2  24.99  292  20    5.37 

.84 

0    0.35 

6  52  36.80 

28  46  15.88 

7.26 

0.27 

60.4 
59.8 

60.2 
60.0 

62.2 
62.0 

60.2 
60.4 

60.75 
60.55 

+  0 

0.18 

0  17.97196  38  13.17 

.85 

-h  0    0.02 

7  10  57.86 

-h  22  15  26.58 

11.90 

13.60 

60.5 

60.0 

62.2 

60.8 

60.88 

+  0 

0.25 
0.25 

0    7.11186  40  38.19 
0  39.55326  43    4.52 

60 

.60 

.86 

—  0    4.16 

1        />         r\      tr\ 

7  24  48.70 
7  31  16.66 

4-  32  13     1.66 
4-    5  36  43.17 

12.69 
10.25 

19.32 
21.07 

60.0 

60.1 

62.0 

60.4 

60.62 

.86,-r  w    y).i\) 

-0 

O.Olp  0  11.18  349  29  44.19 

.87-1-  0    0.08 

7  35  55.75   -|-  28  23  22.84 

+  12.13 

—21.62 

60.10 

60.02 

62.02 

60.26  60.60  1 

«. 

COR.  IN  M. 

Observed 

u       01 

jject. 

Vertical  Semi- 
diameters. 

Jan.  24.  Elrror  o 

f  Runs,  H 

-1.10. 

Semi-diam. 

"     26.    do. 

do. 

0.61. 

\ 

M.         8. 

f      // 

"    27.    do. 

do. 

0.32. 

Mars 

-h  0    0.21 

«'    28.    do. 

do. 

0.59. 

Sun 

1  . 

4-  1    8.43 
4-  0    1.37 

Feb.   3.    do. 

do.    4 

-O.IK 

1    Venus    . 

Jan.  27.  Adjusted  for  level,  and  made  the  co 

»llimation 

of  wire  iv^  equal  to  the  h 

jvel  error. 

'    Man     . 

4-  0    0.19 

1    Venus    . 

4-  0     1.50 

>    Moon    . 

4-  1    6.05 

A  1% 

Assumed  Latitude  3^ 

}°  53' ; 

}9".25  North. 

I  "4] 


APPARENT   JR.    AND    DEC.    OBBEHTED   WITH    THE    MERIDIAN    CIRCLE. 


HATKNAL   OBSEHVATOHT — WASHINSTOIT.  [    176    }  . 


I  "6] 


APPABEHT   A.    AND   DEC.    OSSESTED    WITH    THE    HEBIDIAK    CIBCLB. 


NATIOHAL 


r WASHIKOTOir.  t    ^"^    ] 


[    178   ]  APPABEHT  ,B.    AMD   DEC.    OBBESTED    WITH   THE    MEBIDIAIT    CIBCLE. 


NATIONAL   OBSEEVATORY WASHINGTON.  t  [    VJ9    ) 


(    180   ]  APPABSNT  A.   AND  DEC.   OBSEKTSD  WITH   THE   ME&IDIAN   CIBCLE. 


!       1 


NATIONAL   OB8EKTATOBT — WAIBINOTOK.  [    181    ] 


[   1S3   ]  APPABEKT  m.   AND    PEC.    OBSERTBS  WITH   THE   MERIDIAN    CIBCLE. 


NATIONAL   OBSEBYATOKT — ^WASHINGTON. 


[   183  I 


CORRECTIONS 


¥oT  lost. 


// 


0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 


0.90 
0.31 
0. 


24  + 


0.42 
0.33 
0.46 


0.591 

0. 

0. 


0.44 
0.37 
0.49 


0. 

0.4! 

0.49 


For  Obj'ti. 


+ 


09  — 


15  + 


46  + 


1  34.44 
1  38.33 
1  33.18 

3  35.46 
0  17.99 
0    7.05 

0  39.53 
0  11.18 

0  10.37 

1  4.43 
0  15.58 
0  39.80 

0  36.54 

0  19.11 

1  19.66 


Corrected 
Readings. 


// 


0.13+  3    5.34 


0.19 


—  0  36.33 


0.08+  0  17.00 


0.351 

0.31 

0.351 


n 


0  0.31 

0  0.9] 

0  0.31 

0  0.34 

0  0.31 

0  0. 


10  46.65 
1  40.46 
1  39.36 

1  33.05 
1  19.59 
1  31.76 

1  38.47 
1  39.94 
0  13.07 


38  + 
0   0.13—0  30.93 


0 
0 


0.37 
0. 


0  0. 
0  0. 
0   0.31 

0  0.: 
»H-o  0.1 

"      0  0.( 


17 


1  34.93 
1  43.86 

13|+  0  13.79 

05—0    0.35 

+  0  37.33 

0  19.74 
13|—  0  37.15 
03+0  17.55 


41 
4S 

43 

44 


0  0.11 
0  0. 
0  0.161 


I—  1  54.96 
1  43.30 
1  31.93 


23  + 


0  0.15 
0  0.S0 
0  0. 


94  + 


0  0.13|  1  34.77 
0  0.13  1  33.33 
0-0.131      134.51 

1  31.35 
1  43.64 
0  13.48 

0  0.94—  0  39.65 
0  0.99  0  13.53 
0  0.99—  1  38.09 

0  0.31+  0  45.95 
0   0.18—  1    9.75 

0  0.39—17  10.64 
0    0.30+  0  51.00 


54  30  45.54 
46.35 
45.43 

393  19  58.40 
343  31  47.36 
353  19  34.86 

336  43  1.65 
339  39  43.95 
9  44  39.90 

313  6  33.19 
345  34  53.74 
333  49  6.04 

33  40  53.30 
343  38  1.18 
307  9  17.78 

64  19  41.33 

336  31  59.16 

15  39  1.46 

85  34  39.40 

53  36  41.57 

40.11 

40.41 

38.48 
39.19 

41.56 

40.00 

11  10  59.38 

341  5  18.14 
305  43  33.87 
300  33  18.97 

13  36  40.34 

359  44  51.68 

33  40  54.73 

343  38  3.98 
336  31  59.90 
15  39  6.66 

398  33  35.97 
53  36  45.30 
47.36 

48.13 
47.39 
48.39 


Zenith 
Point. 

869069' 


11 

340 
348 
305 

35 
313 

313 
49 


49.13 

48.79 

11    7.30 

16  31 .31 
49  46.39 
43  39.55 

53  11.97 

17  43.04 

36  58.11 
35  56.65 


1 


/I 
60.44 


50 


58 


61 


65 


63 


COR.  IN  JR. 


Clock. 


19 


s. 
+  53.39 


.40 
.40 
.40 

.40 
.40 
.41 

.43 
.43 
.43 

.43 
.43 
.43 

.44 
.44 
.44 

.45 


91 


33 


57 


80 


.45 


Inst. 


OBSERVED 


R.  A. 


H.  S. 

+  0  35.41 


0  0.05 

+  0  5.47 

—  0  0.34 

0  0.09 

0  13.16 

0  0.40 

0  0.04 

0  39.11 

0  0.13 

0  0.65 

0  0.17 

0  0.01 

+  0  1.89 

—  0  0.14 

—  0  0.48 

+  0  0.55 


+  0  18.96 


.46 

.46 
.47 

.47 

.50 
.50 
.90 

.90 
.90 
.91 

.91 


—  0    0.43 


.91 


0 

+  0 

—  0 
0 
0 

0 
0 

I—  0 


0.16 
0.01 
0.01 

0.43 
0.39 
0.65 

0.17 
0.14 
0.48 


H.     M.       S. 

18  31  40.88 


6  53  36.33 

7  10  57.70 
7  34  48.66 

7  31  ie.53 

7  35  55.74 

8  48  41.18 

9  30    3.55 
9  37    7.96 

10    0  13.38 

10  54  13.88 

11  5  57.06 
11  11  41.33 

11  33  1.13 
11  41  14.47 
11  45  45.03 

13  31  48.06 


13    3  38.41 


13  41  39.61 

14  8  40.04 
14  43  34.15 
14  48  31 .07 


+  0    0.03 


+  0  13.33 


.93 

.93 
.93 
.93 

.93 
.93 

.85 


V-  0  0.49 

0  0.16 

0  0.33 

0  0.01 


0 
0 


1.33 
0.03 


—  0    0.03 


17  53 

18  31 

10  54 

11  5 
11  41 
11  45 


1.76 
43.63 
13.94 

57.09 
14.49 
44.87 


13  36  31 .03 


13    3  36.34 


13  41  39.64 

13  47  33.97 

14  38  17.19 
14  43  34.05 

14  51  13.44 

15  8  45.39 

33  37  49.38 


DEC. 


+  86  35  35.34 


—  38  46  33.79 
+  33  15  36.17 
+  33  13    3.67 

+  5  36  40.46 
+  38  33  33.76 
+  48  38  18.71 

—  7  59  57.75 
+  34  38  33.80 
+  13  43  46.10 

+  63  34  33.36 
+  31  31  41 .34 

—  13  57    3.16 

+  76  46  38.73 
+  15  35  39.33 
+  54  33  41.53 

+  55  41  43.16 


+  88  39  39.75 


^^^^^^^^^^^^^■^^^^^^^ 


REDUCTION 

TO  issaa 


R.A. 


s. 
58. 7^ 


+    7. 
13.07 
13.84 

10.38 


DEC. 


// 


+15.63 


59  + 


3.57 

—14.06 

30.80 

19.83 


13.35     33.79 


13.50 

9.34 
11.14 
10.34 

11.74 

10.49 

9.49 


45.03 

43.06 
49.51 
53.33 

61.45 
60.85 
—63.53 


11.93+66.99 


9.95 
10.15 


13.39+67.66 


+  50    4  39.34 

+  19  58  58.30 

—  15  33  57.07 

—  30  43    0.69 

+  51  30  30.58 
+  38  38  33.03 
+  63  34  33.75 

+  31  31  41 .01 

—  15  35  37 .93 
+  54  33  40.34 

—  33  33  50.35 


—63.88 
-61.46 


81.76+58.58 


7.82—53.09 


+  88  39  38.58 


+  50    4  40.98 

+  19  10    5.89 
+  37  43  30.07 

—  15  33  56.77 

+  74  46  45.65 

—  8  48  44.38 

—  8  39  36.44 


9.37 
11.39 
11. 


59.80 
56.88 
.45 


68—57 

5.89+  9.17 

8.3a+30.11 

11.73—61.95 


10.4 

9.93 

10.11 


9.93—69.64 


83.76 


9.59 
9.00 
+  11.36 

—    1.67 
+  11.14 


60.93 
63.88 
61.86 


+58.93 


7.76—53.31 


56.83 
45.33 
56.63 

38.91 
—49.99 


NADIR  POINTS. 


A. 


59"3 
59.6 
59.5 

59.5 


59.36 


51.5 
51.8 
51.1 
51.3 
51.5 


51.44 


50.5 
50.8 
50.4 
51.5 
51.0 


50.84 


B. 


Feb.33 

59"0 
59.1 
59.3 

58.8 
59.3 


59.08 


Feb.33 
60.3 
60.8 
61.0 
60.8 
60.5 


60.68 


Feb.33 
60.5 
61.0 
60.3 
60.7 
60.9 


60.68 


60.6 
61.3 
61.3 
60.5 
60.8 


60.90 


65.9 
65.0 
66.0 
65.3 
65.3 


Feb.35 
63.8 
63.3 
63.8 
69.7 
63.8 


63.88 


Feb.35 
67.4 
66.5 
67.7 
67.5 
67.3 


65.48 


67.36 


C. 


8^. 

63"3 
64.3 
64.3 
63.4 
64.3 


63.90 


14A. 

63.1 

64.1 

64.1 

63.5 

63.6 


63.68 


18A. 

64.3 

63.3 

63.3 

64.0 

63.8 


63.70 


lOA. 

60.3 

61.0 

60.6 

60.5 

60.5 


60.58 


16A. 

64.6 

65.5 

65.4 

65.8 

65.9 


65.30 


D. 


59"4 
59.8 
59.9 
59.1 
59.5 


59.54 


60.6 
61.8 
60.7 
61.1 
60.6 


60.9659.19 


60.0 
60.4 
60.0 
61.0 
60.8 


60.5 
60.8 
60.3 
60.6 
60.3 


60.50 


63.6 
63.8 
64.5 
64.5 
64.8 


64.34 


Means 


17958] 

60''33 
60.70 
60.73 
59.95 
60.63 


60.44 


179  6e 

58.87 
59.63 
59.33 
59.17 
59.05 


17969 

58.50 
59.30 
59.13 


60.4458.91 


17969 

61.05 
61.60 
61.35 
61.07 
61.10 
\ 


61.31 


^ 


17969 

65.37 
65.30 
65.90 
65.77 
65.60 


> 


65.57 


lo. 


Object. 


COR.  IN  Si. 


Semi-diam. 


Observed 

Vertical  Semi- 

diametera. 


il 


Son 


M.       8. 

+  1    5.48 


46 


// 


. 


Feb.  33.    EiTor  of  Runs  +0^^. 
•<     35.      do.         do.    +0.66. 
Feb.  33, 14A.  Considerable  change  in  Microscope  A;  by  comparison  of  readings,  it  appears  to  have 

occurred  between  the  observations  of  <  Ursae  Majoris  and  a  Hydrae. 
Feb.  35,  16A.  Nadir  Point  at  this  time  differs  greatly  from  that  at  lOib ;  the  change  appears  to  have 

taken  place  between  the  observations  of  fi  Leonis  and  /  Ursae  Majoris. 


^%#^^k^w 


Assumed  Latitude  38^  53'  39'^25  North. 


; 


^#^k^^i^l^%^k^k^l^M^ 


{    188  ]  APrABEHT  iR.    AMD   DEC.    OBBEBTED  WITH   THE   KEHIDIAIT   CIBCLE. 


NATIONAL  OBSE&VATORT — WASHINGTON. 


[189] 


^RRECTIONS 


Inat. 


// 


0.15 
0.10 


ForObj'is. 


// 


—  1  56.21 
-f  1  17.54 


0.13—  0  57.19 

0.05,-f-  0  10.57 

0.14 

0.19 


Corrected 
Readings. 


1297  14  10.86 

52  15  31.76 

328  16    1.74 

9  44  47.14 
+  9  48.87  332  19  53.58 
—  1     4.48  313    6  27.06 


0.09 
0.16 
0.04 

0.24 
0.29 
0.32 

0.34 
0. 


—16  52.17 

+  0  46.81 

0  57.24 

1  4.83 


32 -f- 


0  15.56  345  35    3.05 
0  29.77  333  49  16.24 


1 
1 


7.07 
4.53 


317  50  29.25 

49  35  52.82 

52.001 
52.98 

50.73 
52.39 


0  0.15 
0   0.04 


0   0.23 


0  0.00 
0  0. 
0  0.2i^ 


0 
0 


0.03 
O.U 


—  1    3.82 
16  37.45 


Zenith 
Point. 

368069' 


0  15.43 

0  29.55 
0  26.52 
—  0  19.10 


315  55  14.06 
324  55  11.77 


00 -f 


—  1  19.58 
-1-2    4.93 


0   0.23—  0  26.21 


0  0.08j-f  0  16.92 

0  0.31—  1  50.58 

0  0.33-f  1  41.40 

0  0.25       1  28.75 

0  0.21       1  20. 5« 

0  0.21       1  19.00 


0 
0 
0 

D 
) 


0.:^ 
0.27 
0.35 

0.24 
0.2 


1  21.58 
1  29.19 
1  41.61 

0  46. ,37 
0  58.94 


)   0.35       I     6.51 
I   0.35+  1     9.00 


345  34  45.36 

333  48  59.17 

23  40  55.24 

342  27  55.28 

307    9    4.07 

64  19  44.13 

336  31  54.8 

15  39     1.90 

298  33  16.05 

52  36  44.30 

44.52 
44.14! 
41.81 

40.66 
42.88 
41.46 

49  35  43.78 

43.87 

43.61 
46.97 


// 
63.79 


55 


49 


48 


55 


s. 

+  56.44 
.44 

.44 

.45 
.45 
.46 

.46 
.47 


36 


42 


57 


COR.  IN  jR. 


Clock. 


58.61 

.62 
.63 
.64 

.65 
.66 
.67 

.70 


.79 


61.45 

.47 
.48 
.56 

.57 

.58 
.58 

..W 
.5.S 
.59 

.59 
.59 


.60 


28+  62.00 


Inst. 


M. 

0 


8. 

5.89 


0    5.41 


0 
0 
0 

0 
0 


8.22 
5.47 
5.38 

5.93 
5.45 


+  0 

0 
0 
0 

+  0 
-  0 
+  0 

+  0 


0.13 

0.42 
0.10 
0.08 

0.05 
0.18 
0.16 

0.14 


—  0    7.48 


+  0 

+  0 
—  0 

+  0 

0 
0 
0 

0 
0 
0 

0 
0 


0.80 

0.75 
3.12 
0.64 


OBSERVED 


REDUCTION 
TO  186aO. 


R.A. 


II.     M.        8. 

8    1    1.13 


8  27  41.56 

6  48  41.29 

9  7  36.04 
9  20    3.51 

9  37    8.66 
10    0  12.59 


6  38  23.20 


7 

8 

10 

11 
11 
12 


38  47.44 

38  39.22 

0  12.39 

5  57.41 
45  45.30 
26  21 .20 


15  51  29.78 


1    3  31.02 


22  20    2.35 

0  35  22.28 

1  3  24.15 
9  37    8.34 


0.7010    0  12.20 
0. 40110  54  13.62 


0.65 

0.86 
0.90 
0.68 

0.47 
0.93 


+  0    4.16 


—  0    3.12 


11    5  57.00 

11  11  41.24 
11  33  3.34 
11  41  14.77 

11  45  45.23 

12  26  21.45 


13    3  30.19 


1    3  26.59 


o     f      fi 

—  23  52  13.68 
+  88  50  52.78 
+79  37.10 

+  48  38  22.60 
+  11  13  28.99 

—  7  59  57.46 

+  24  2C  38.51 
+  12  42  51.70 

—  3  15  46.90 


+  88  29  36.07 


DEC. 


—  5 

4-  3 


10  55.34 
49  1.57 


+  24  28  35.93 


-f  12 
+  62 
+  21 

—  13 
+  76 
+  15 

+  54 
-  22 


42  49.85 
34  45.92 
21  45.96 

57  5.25 
46  25.19 
25  45.55 

32  52.58 
32  53.27 


+  88  29  26.50 


R.A. 


+ 


8. 

8.14 


NADIR  POINTS. 


DEC. 


// 


—17.25 
.      +47.63 
10.56—31.52 


13.65 

9!40 

11.17 
10.33 


47.47 

41.50 

50.53 
r-52.40 


89.28+63.01 


9.12 
4.57 


2.86 
+41.05 


10.56—34.33 


10.37 


52.60 


10.30  62.24 
9.88  66. .'iO 
9.64—65.80 


90.72 


92.53 
11.37 

10.48 
11.82 
10.33 

9.33 


+64.95 


—52.37 

53.14 
70.63 
63.48 


-^7.86 
11.75+78.11 
9.74L_64.34 

9.89]    09.82 
9.56—63.74 


92.50+68.68 


+  88  29  28.98+  92.43+69.27 


)i)ject. 


COR.  IN  iR. 


Semi-diAm. 


Observed 
Vertical  Semi- 
diameters. 


rK)n 
oon 

iWXA 

in  . 


M.        8. 

+  1     2.19 


// 


—  1 

—  0 

+  1 


7.92 
1.46 
4.23 


t( 


tt 


(I 


(< 


Mar.    9.  Errorof  Runs, +0"39. 

12.      do.        do.     —0.80. 

17.      do.        do.     +0.52. 

18       do.        do.     —0.37. 

.30.      do.        do.     +0.69. 
Mar.  28.  A  new  set  of  wires  put  in,  ronsi.sting  of  11  veiiical 
ujid  7  liorizontal  moveable  wires. 


Assumed  Latitude  38°  53'  39".25  North. 


A. 

R. 

Mar.9, 

6y'8 

67"3 

63.8 

65.7 

63.4 

65.2 

63.8 

65.1 

65.0 

68.2 

64.9 

65.6 

66.2 

66.2 

65.1 

67.5 

65.8 

67.5 

65.8 

67.5 

64.96 

66.58 

Mar.9, 

64.5 

65.4 

64.0 

64.8 

64.8 

65.6 

64.8 

63.5 

64.8 

64.9 

64.8 

64.9 

64.8 

64.9 

63.6 

64.9 

63.6 

64.1 

64.5 

65.5 

64.42 

64.85 

Mar. 

59.8 

54.5 

59.4 

54.5 

59.2 

54.0 

59.46 

54.33 

Mar. 

62.3 

62.6 

•  61.5 

60.6 

60.8 

60.0 

58.8 

59.0 

60.7 

60.0 

58.8 

59.3 

59.2 

59 .0 

61.5 

61.0 

60.3 

60.0 

62.5 

62.5 

60.64 

60.40 

Mar. 

63.3 

62.3 

63.2 

62.7 

63.8 

62.9 

.63.0 

62.0 

61.2 

60.3 

62.90 

62.04 

Mar. 

55.0 

47.6 

55.1 

47.8 

55.3 

47.8 

55.13 

47.73 

Mar. 

52.5 

45.3 

52.2 

45.0 

52.0 

44.8 

51.8 

44.9 

51.6 

43.5 

52.02 

44.07 

c. 


66"8 
65.5 
65.2 
64.5 
67.0 
65.3 
66.1 
65.9 
66.3 
66.3 


D. 


63"4 
61.6 
62.1 
61.8 
62.8 
62.1 
64.0 
63.0 
63.1 
63.1 


Means 


o   '  I 

17969 

65"57 
64.15 
163.98 
63.80 
65.75 
64.47 
65.63 
65.37 
65.68 
65.67 


65.89 


Niglit. 
64.2 
65.1 
65.6 
62.5 
64.0 
64.0 
64.0 
64.0 
64.0 
65.6 


62.6065.01 


62.8 
61.4 
63.2 
61.0 
62.3 
60.0 
61.1 
61.1 
61.1 
62.2 


64.30 


12,  Oft. 
55.6 
55.5 
55.3 


17969 

64.22 
63.83 
64.80 
62.95 
64.00 
63.42 
63.70 
63.40 
63.20 
64.45 


61.6263.79 


17969 

52.5  55.60 
52.1  !55.37 
52.0   55.13 


55.46 


52.20  55.36 


17,Mid 
66.4 
63.8 
61.0 
59.0 
60.5 
.'>8.8 
60.2 
60.9 
61.8 
62.0 


night. 
63.2 
62.0 
60.0 
58.2 
60.5 
58.7 
59.5 
6*0.0 
60.0 
61.5 


17969 

63.62 
61 .97 
60.45 


58.75 


60.42 
58.90 
59.47 
60.85 
;60.52 
.62.12 


60.36  60.71 


62.5 


17969) 

62.97 


62.4   63.02 


63.4 
61.6 
60.3 


63.62 
62.65 
60.70 


63.40  62.0462.59 


30,  2ft. 
43.6 
44.0 
44.9 


50.3 
51.0 


17969 

49.12  , 
49.47 


50.6  149.65 


44.16   50.63  49.41 


|30, 
50.5 
50.4 
50.8 
51.0 
51.8 


10ft. 
46.5 
46.8 
46.9 
46.3 


17960 

48.70 
48.60 
48.62  , 
48.50 


46.8  148.42 


50.9 


46.66.48.57 


[   190  ]  AFPABENT  JR.   iVT>   DEC.   OBSERVED   VITB  THE  MEStDUH   CIRCLE. 


a 
m        s 


s 

S  M 


NATIONAL   OBSERYATORT — WASHINGTON. 


•^^^^^>^%^^^%^^^^^^^^^^^^^^^%^^^^^^ 


CORRECTIONS 


For  IdsL 


// 


PorObjta. 


// 


0  0.30+  1  6.53 
0  0.27  0  58.86 
0    0.34+  0  46.56 


-  0    0.92—  I  54.74 


+  0 
-  0 


0.11 
0.09 


0  37.19 
0  10.26 


0  0.30—  1  3.87 
0  0.16+  0  15.44 
0    0.36;—  0  29.53333  49    4.89 


Corrected 
Readings. 


O      t       II 

49  35  46.85 
45.97 
43.99 

297  14  2.26 
328  4  52.04 
170  15  13.81 

313  6  18.95 
194  24  58.73 


-  0    0.3e+  0 


26.39 


23  40  59.81 


^^^^^^^^^^^^^^%^^ 


Zenith 
Point. 

868069' 


+  0    0.12—1    3.45315  39  41.85 


0    0.31+  0  45.96 
0    0.381      0  58.89 


0  0.40 

0  0.42 

0  0.40 

0  0.38 


j+0 
I—  0 


+  0    0.25 


0.30 
0.40 


+  0 

—  0 

+  » 
+  0 

—  0 

+  0 
0 

I'— 0 
l+O 
i      0 

i+O 

bTo 


0.01 
0.10 

0.06 
0.04 
0.14 

0.07 
0.00 
0.07 


1    6.23 

1  8.65 
1  6.16 
0  58.61 

+  0  46.16 
—  0  17.68 

0  41.91 


49  35  44.42 
44.92 
45.28 

44.69 
44.94 
45.87 


336 


46.36 
1  1.59 


336  22  28.39 


0  10.97349  29  46.96 

1  54.56;297  14    4.72 


—  0  36.99 
+  0  10.21 


328    4  51 .07 
9  44  47.07 


—  1    3.66313    6  21.72 


—  0  15.31 
+  0  16.82 

—  1  50.04 


0.02;+  0  0.33 
0.04  1  21.07 
0.04       1  18.11 


0.04+  1  21 
0.10—  1  9 
0.00^+  0  43 


)    0  o.iq--  0 

0|     0    0.02*+  0 

.02I—  1 
.00—  0 


21 

88 
80 


0 
0 

Ih-O 
0 


38 

50 

38. 
55, 


345  34  59.53 

15  39  18.27 

298  33  25.41 

0  15  11.46 

52  36  55.56 

55.17 

56.00 

310  44  47.67 

35  53  14.30 


14  328    1    2.95 
18;  39  22    0.08 

78301  43  33.55 
53317  48  38.33 


COR.  IN  Ei. 


Clock. 


55.28 


57 


59 


59 


61 


04 


B. 

+  62.00 


.07 
.07 
.08 


25 


37 


.08 
.08 
.09 

.09 
.17 
.17 

.18 
.19 
.19 


+  0  0.94 

+  0  0.73 

—  0  0.04 

+  0  0.82 

0  0.23 

+  0  0.70 

—  0  11.51 
+  0  0.64 

0  0.70 


.20 


.21 
.37 


.40 


Inst. 


M.      8. 


OBSERVED 


R.  A. 


H.     M.        S. 


8    1    1.01 
8  38  38.97 

8  48  40.65 

9  20    3.54 
9  37    8.38 

10    0  12.43 

10  54  13.76 

9  37    8.35 

10    0  12.26 


0    0.6511    5  57.19 
0    0.6811  41  14.60 


0    0.93 


0    4.16 


0 

+  0 


0.66 
0.80 


—  0    3.12 


50 


.41 

.42 

.46 
.46 

.47 
.47 
.47 

[49 
.50 

.50 
.50 

.50 
.51 

.52 
.52 

.52 
.52 


+  0 

0 

0 
0 

0 
0 
0 

• 

0 
0 

0 
0 

0 
0 

0 
0 

0 
+  0 


12  26  21.49 


13    3  27.93 


14    8  40.71 
22  25  58.00 


1    3  27.99 


0.68   1  54  20.33 

0.68  2  47  31.89 

0.62  7  35  54.84 
0.94  8    0    0.80 

0.73  8  38  39.13 
0.50  8  48  40.51 
0.82  9  20    3.42 

6.4711  44  44.95 
0.9312  26  21.42 

0.5612  48  51.47 
6.5913    3  31.42 

0.8313  17    8.24 


0.20 

0.73 
0.08 


0.9015  56  32.11 
0.7916    6  18.74 


—  23  52  15.53 
+  6  58  34.25 
+  48  38  22.51 

—  7  59  58.84 
+  24  28  37.56 
+  12  42  47.10 

+  62  34  42.02 


DEC. 


// 


REDUCTION 
TO  186aa 


R.  A. 


s. 


+  8.55 
10.77 
14.11 

9.64 
11.39 
10.49 

11.86 
11.41 
10.50 

10.35 
9.75 
9.59 


—  5  26  38.03 


+  88  29  25.21 


+  14  54  41.38 
+  15  16  8.39 


+  28 

—  23 

+  6 

+  48 

—  7 

+  24 
+  54 

—  22 


14  51  15.92 

15  36  43.78 
15  49  43.69 


23  26.84 
52  15.40 

58  30.95 
38  26.95 

59  58.40 

28  37.28 
32  56.00 
32  56.84 


92.40 


8.53 


92.39 


DEC. 


// 


-15.17 
34.45 

50.89 

40.00 
52.55 
53.23 

—71.15 


+69.70 


+69.84 


+  39    8  49.21 
+  88  29  26.67 

—  10  21  34.58 
+  74  46  52.05 

+    6  54  40.70 
+  78  15  38.83 

—  19  22  48.70 

—  3  17  43.92 


12.92 
8.59 

10.80 

14.16 

9.66 

'  9!91 
9.55 

8.72 
92.40 

9.79 
4.02 

9.49 
11.68 

11.26 


—24.83 
15.08 

34.49 
51.13 
39.94 

52.73 

70.85 
63.19 

—65.14 
+70.00 

—61.81 
46.40 

37.51 
29.98 

39.19 


+  10.22—33.03 


[191  1 


NADIR  POINTS. 


1 


A. 


58"5 
58.6 
58.3 
58.2 
58.1 


B. 


Apr.  1, 

51"6 
51.4 
51.5 
51.3 
51.3 


58.34 


57.2 
57.4 
56.5 
56.6 
56.9 


51.42 


Apr.l, 
57.2 
56.3 
57.2 
57.2 
57.3 


56.92 


58.0 
57.8 
58.0 
57.4 
57.6 


57.76 


57.02 


Apr.  3, 
&.0 
61.6 
61.3 
61.8 
61.6 


C. 


2A. 

67"0 
57.4 
57.0 
56.5 
57.5 


57.08 


8Jk. 

56.5 

57.2 

57.0 

57.4 

57.3 


57.08 


Day. 
58.8 
59.2 
59.2 
59.2 
59.3 


D. 


54"4 
54.0 
54.5 
54.5 
54.0 


54.28 


57.0 
57.2 
57.0 
57.0 
57.4 


57.12 


61.66 


57.8 
58.6 
58.4 
58.3 
58.3 


Apr.  3, 
61.6 
62.0 
61.5 
61.8 
61.0 


58.28  61.70 


60.4 
60.7 
60.4 
60.6 
60.3 


59.14 


9A. 

59.0 

58.6 

58.8 

58.9 

58.9 


58.84 


Apr.  3, 
64.4 
64.2 
63.4 
64.5 
64.0 


60.48j  64.1 


58.0 
58.2 
58.8 
58.7 
58.5 


Means 


o    ' 

17969 

55"37 
55.35 
55.32 
55.12 
55.22 


55.28 


17969 

56.97 
57.02 
56.92 
57.05 
57.20 


57.03 


58.44 


56.0 
59.0 
58.9 
59.0 
58.4 


17969 

59.20 
59.20 
59.32 
59.27 
59.25 


59.25 


17969 

59.10 
59.55 
59.40 
59.50 
59.30 


58.6659.37 


19A. 

60.6 

61.7 

61.0 

61.4 

60.6 


61.06 


60.5 
60.4 
60.0 
60.8 
60.3 


60.38 


17969 

61.47 
61.75 
61.20 
61.82 
61.27 


. 


61.50   : 


. 


0. 


( 


Object. 


COR.  IN  JR. 


Semi-diam. 


Venus 


I    Mercury 


M.       s. 
—  0     1.36 
+  0    0.28 


Obsenred 
Vertical  Semi- 
diameters. 


// 


Apr.  1.  Error  of  Runs  +0"67. 
"    3.    do.  do.    +0.30. 

"    3.  19A.  Nadir  point  obsenred  with  mic.  wire  iv  at  40r.OO. 


» 


Assumed  Latitude  2SP  53'  39".25  North. 


48 


^'^^^^M 


^^ 


^*# 


«^^^ 


[   192  ]  APPA&EHT  A.   ISO  DEC.   OBSSBTXO  VITB  TBE  HEBIDIAN   CIRCLE. 


M  s 


HATIONAX   OIBEKTATOBT — WABHIROTOli.  [    193    ] 


[    194    ]  APPA&EKT   JR.    AHD    DEO.    OBBEBTED    WITH   THE    MERIDIAH    CIECLE. 


NATIOHAL  OBSERYATOBY — ^WASHUTOTOH. 


[195] 


«#«^»^«^ 


CORRECTIONS 


For  Inst.     ForObj'ts. 


+-0 
0 

-ho 

—  0 

0 

4-0 

—  0 
+■0 

—  0 
+  0 
+  0 


0.07 
0.07 
0.13 

0.12 
0.17 
0.19 


^^M^t^%^*^«^«« 


Corrected 
Readings. 


+  1  16.98 
1  19. 4i 
+  1  38.86 

—  18. 
+  0  11.67 

—  0  21. 


0.06—  0  20. 
0.07+  0  25.15 
O.IOU  0  29.22 


Venus 
Mood 
Venus 
Moon 


M.        8. 

—  0  ) .26 
H-  1  2.74 

—  0  1.22 

—  1  8.60 


0  19.11 


Apr.  9.  Error  of  Runs  +0"07.    Mic»  coincidence,  40r.093. 
"  13.    do.  do.  4-0.87.      "  "  40r.070. 


Assumed  Latitude  38®  53'  39".25  North. 


^^«#<«^i*^ft^ 
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^%^^^%^%^^^%^^^^^ 


^%^^I0^^^^^^ 


[    196    ]  AFFAHEHT  A.    AHD   DEC.    OBBKSTCD  VITB   TBS   KEBIDIAS    CIBCLE. 


NATIONAL   OBSESrATORT — ^WASHINGTON.  [    197    J 


[    198   ]  APPABENT  A.   AMD   DEC.    0B8EBTED   WITH   THE   ItEBIDIAH  CIBCLS. 


t  S 


NATIONAL    OBBEATATOBT — WABHINGTOV.  [    199    ] 


[  SOO  ]  APFASEITT   A.    AirO    DEC.    OBSERVED    WITH    THE   HEHIDIAM    CIBCLE. 


HATIOSAL   OBSEKVATORT — ^WASHlMGTOir.  [   201    J 


{  202  ]  APPAKBirr  a.  axo  dec.  obserted  with  the  mebjdian  circle. 


HATIOHAL   OBBEKTATOKT — WASBUrGTON. 


'[  204   ]  APPARENT  JR.    AND   DEC.    OBBERTED  WITH   TBE   HEItlDIAN   CIRCLE. 


3 

a 


RATIOMAL  OBSEKTATOAT — WASSIHOTOH.  [   SOS  ] 


[   308    ]  APPABEHT   JR.   AKO   DEC.    OBSEKVSD   WITH    THE    ICEUDUM   CUCLE. 


SATIOHAL  OBSERTATOBY — ^WASHINGTON, 


[209   ] 


^^^^^^^*^*^ 


CORRECTIONS 


fot  Inst. 


f  // 

hO  0.11 

-0  7.06 

0  64.58 

-0  7.75 

fO  0.13 

-0  0.19 


ForObj'li. 


+  1  36.38 
1  17.08 
1  14.80 

1  17.39 
+  1  36.90 
—  1    5.39 


0  0.20+  0  11.15 
0  19.35U-  0  19.70 
—  1  19.97 


-0   0.02 
-l-P   0.O4 


15  23.54 
15  23.86 


-f-  0  41.73 
48  49.22 
48  48.64 


IS 


15  23.06 
17  4.18 
17   6.09 

17  8.50 
0  0.59 
0  0.631 


-1-49    0.19 

—  0  17.70342 

—  1  13.74 


0  0.06,+  1  56.03 


0  0.06+  0  15.75 


a  0.35| 
0  0. 
MH-O  O.lOi 


n 


18  + 


0  0.57 
0  0.63 
0  0.11 


-17  25.821 
rf  1  15.44 
"0   0.04 


-0 
fO 

-0 
-0 


0.07 
0.03 

0.11 


48  48.35 
48  59.23 
48  59.84 


1 
1 
1 

1 
1 


k  1 
0 
2 


18.29 
51.31 
0.60 

27.98 
12.74 
38.19 


0 
0 
1 


5.61 
58.37 
27.64 

27.64 

9.93 

16  82 

17.34 
46.74 


Corrected 
Readings. 


o 
52  37 


// 


7.54 
7.50 
7.70 


7.121 
2.31 
310  44  47.32 

11  11  17  75 
341  05  22.43 
305  42  17.58 

35  53  5.01 


301  36  33.57 


•  • 


2  28  11.58 
307  9  22.19 


64  20  4.89 


15  39  25.44 

18.84  305  26  33.82 
35.31  52  37  8.99 
23.25       7.62 

15.91  7.57 
13.04       5.56 


305  42  14.24 
317  48  44.34 
295  1  16.09 

333  46  57.20 

12  36  49.34 

300    0  51 .55 


63302    3  26.71 


294  32  36.87 

299    8  52.93 

49  35  33.33 

35.00 

35.28 
34.69 

330  28  14.89 

66  19  16.26 

340  53  50.11 


Zenith 
Point. 

860069' 


1 


1 
—  2 

+  0 


320 

4.66|311 

45.98298 
4.29295 


0.05+  0 


55.07 
43.00 


43 
49 


39  51.45 

22  28.28 

33  23.40 
1  18.84 

23  15.60 
35  33.33 


I 


1 


// 


60 


58 


63 


62 


20 


95 


88 


58 


COR.  IN  JR. 


Clock. 


B. 


+  22.62 


.63 


InsL 


M.      8. 


OBSERVED 


R.A. 


DEC. 


H.    M.      1. 


^  0  25.7813    3  36.45 


.64 
.66 
.67 

.69 


+  0  0.71 

0  1.45 

0  0.98 

0  4.47 

+  0  3.37 


.78—  0  10  96 


.95 
.95 

.96 
.97 
.97 

.98 


23.00 


.04 

.04 
.08 
.09 

.12 
.13 
.13 

.13 


+  0  0.86 

-I-  0  0.63 

—  0  1.84 

+  0  0.81 

0  1.35 

0  0.62 


10    1.56 


0    0.92 


0 
0 
0 

0 

0 

+  0 

—  0 
.14+  0 
.15 


.15 


0 
+  0 


0.6^ 
0.69 
0.56 

0.80 
1.28 
0.59 

0.60 
1.05 
0.56 

0.59 


+  29.42—  3    5.33 


.45+0    0.66 
.47—0    1.53 


.49 

.54 
.54 

.72 
.82 


+  0    0.85 


0 
0 

0 
0 


2.53 
0.66 

0.59 


13  17    8.08 

13  41  30.52 

14  8  41.15 
14  42  25.35 

14  51  16.80 


17  11  18.63 


11    5  56.58 
11  11  40.95 

11  33    5.33 
n  41  14.18 

11  45  44.43 

12  21  56.87 


13    3  40.86 


14  38  18.29 

14  42  25.35 
16    6  19.80 

16  20  1 .95 

17  27  50.12 

17  53  4.32 

18  3  36.19 

18  13  54.57 

18  31  45.88 
18  45  45.91 

18  55  30.15 


1  3  43.84 

2  7  24.02 

2  51  16.18 

3  44    6.45 

5  24    8.92 
5  40  27.49 

12  26  21.17 


—  10  21  33.63 

+  50    4  56  80 
+  19  59    1.48 

—  15  24    3.37 

+  74  47    6.82 


—  19  29  47.38 


+  21  21  51.88 

—  13  56  58  69 

+  76  46  14.81 

+  '54*33*  5.74 

—  15  39  45.88 

+  88  29  14.35 


0.5616  20    2.18 
.84+  0    4.7117    2    1.76 


o     f      // 


+  88  29  14.52+  81.91 


REDUCTION 
TO  1860.0. 


R.A. 


DEC. 


8. 


—  15  24    5.48 

—  3  17  35.30 

—  26    6    3.31 

+  12  40  37.50 
+  51  30  29.24 

—  21    5  28.15 

—  19    2  52.99 

—  26*28  42  !83 

—  21  57  26.77 


9.69 

6.96 
8.29 
+    9.99 

—    4.521 


+  10.76 
9.69 

8.72 
10.03 
10.58 

9.70 


81.65 


7.83 

9.98 

9.50 

11.09 

8.40 

3.04 

11.24 


5.71 
11.88 

11.51 


+  88  29    9.94+  77.13 


+    9  21  50.35 
+  74  47    8.37 


L-    4.38 


22  32  59.93 
26    5    4.49 


+  11.79 
10.99 


+  19  47  25.48 

—  0  25  15.39 

—  9  43  56.35 

9.70 
+  11.00 

+  82  16  52.27—  31.07 


// 


+81.15 


—61.03 

70.12 
67.66 
51.58 

58.67 


68.23 
—56  19 

+86.57 

—79.56 
—60.86 

-1-81.36 


—51.57 
35.29 
33.22 

—11.19 
+  1.63 
—  5.76 


+  4.27 
8.19 

-h82.38 


—58.60 


+22.51 
+19.23 

—59.48 
32.97 

—19.18 


^k^^^%^at^k^^^«i^««%^^«^^^ 


i^« 


NADIR  POINTS. 


A. 


52"8 
52.3 
53.0 
53.3 
52.5 


52.78 


50.8 
50.4 
51.0 
50.5 
50.4 


50.62 


49.2 
48.9 
49.3 
48.9 
49.6 


49.18 


B. 

C. 

May 

13, 

57"3 

62"0 

57.8 

63.0 

58.4 

64.0 

59.2 

60.0 

57.7 

63.0 

58.08 

63.40 

D.    Means 


Night. 

61"0 
60.0 
62.0 
62.8 
62.3 


61.52 


May 
65.1 
65.0 
65.8 
65.3 
65.3 


65.30 


May 
63.7 
64.0 
63.8 
63.7 
64.0 


18, 
68.6 
66.7 
67.2 
67.0 
66.6 


67.02 


19, 
66.5 
66.5 
66.3 
66.6 
66.7 


2ik. 
72.3 
72.2 
73.1 
72.5 
72.8 


72.58 


o 

17060 

58"27 
58.28 
59.36 
59.95 
58.38 


58.95 


. 


17960 

63.95 
63.58 
64.27 
63.80 
63.77 


19.2fc. 
71.3 
70.2 
70.8 
70.8 
70.7 


63.84:  66.52  70.76 


63.88 


' 


17960 

62.08 
62.40 
62.55 
62.50 
62.75 


62.58 


Object. 


COR.  IN  JR. 


Semi-diam. 


Observed 
Vertical  Semi- 
diameters. 


Moon  . 
Moon  . 
Mercury 
Sun 


M.       S. 

1  1.95 
1  9.22 
0    0.25 


*      // 
16    8.86 

0    4.32 
15  56.89 


' 


cc 
«( 
(f 
c« 


May  12.  Error  of  Runs,  +0"66.    Mic.  coincidence,  40r.l30. 
13.    do.         do.     +1.18. 

18.  do.         do.     —0.25.  do.         do.      40.127. 

19.  do.         do.     —0.25.  do.         do.     40.137. 
13.  The  wind  throughout  the  night  bein^^  very  high,  it  was  found 

impossible  to  get  a  good  nadir  |)omt. 


Assumed  Latitude  38^  53'  39".25  North. 


- 


I 


. 


I 


^« 


««^ 


^^0*^*0 


^^^^«^^^««%^%^«r^^«^ 


i  ^10  ] 


ArPAKEHT  A.  AND   DEC.   OBBEBTED  "WITH  THE  1IBBIDIA5  CIBCLE. 


S  3K 

^ 


H^TtQNAI.    OBSEHTATORT WASHIMGTOM.  [   211    ] 


[    212    ]  AFFABENT   A.    AND   DEC.    OB8EBTED    WITH   THE    IIEKIDIAM    CIRCLE. 


MATIOMAL   OBBERrATOBT — ^WAaHlHQTON.  [    313    J 


!■  s"  1 


AFFABEKT  A.  AXD   DEC.   OBSEHTED  WITU   THE  MCttlDlAM   CIRCLE. 


HATtONAL   OB3EBTAT0RT — WABHIKGTOIT.  [    215    '_ 


(    216    ]  APPA&ENT  JR.    AMD   DEC.    0B8EIIVED    WITH   THE    MEKIDIAN    CIBCLE. 


NATIONAL    OaBERTATOBY^-WASHINGTOir.  [    217   ] 


[218] 


AFPAKENT  M.    iVD    DEC.    OBSEBTED    WITH    THE    MESTSIAM    CIRCLE. 


I 


HATIOHAL  OBSERVATORY — ^WAflHlNGTOH.  [    219    ] 


r   ^Q    ]  APPdBENT   m..    AHD    DEC.    OBBEHTED   WITH    TBB   ME&IDIAlf    CIRCLE. 


VATIONAL   OBSEBTATOaV — WABHINGTOIT.  [    221    J 


\   S22    ]  APPAHEKT   M.    AND   DEC.    OBSESTED    WITB    THE   MEBIDIAN    CIRCLE. 


(  234  ]  appabekt  m.  abd  ntc.  obseatec  wit6  tse  keuqiar  cibcle^ 


NATIONAL   OBBERTATORT — WASUINOTON.  •  [    325    ] 


t  S96   ]  •  APVABEIIT  A.   AHD   DEC.   OBgUTBD  WITH  THB  MBBIDIAH   CISCLE. 


KATIONAL   OBSEETATO&T — ^WABHIKGTOIT. 


[22?] 


^^%^^^^^^^«^^^%^^^^^^^^^^^^0^tf^ 


^RRECnONS 


Imt. 


// 


PorObj'te. 


// 


Corrected 
Readings. 


// 


O.lSy—  0    9.07350  42  33.79 


0.13+  0  23.57 


0.19 
0.07 
0.10 

0.00 
0.18 
0.04  — 

O.OlV 
0.07— 

o.oo'+ 

0.05' 
0.05 
0.06 


23    2  43.47 


0  55.66314  52  1.33 
0  31.381330  ]7  1.99 
0  46.431320    2  48.49 

8  26.42 
40  32.30 
29  20.99 


0  30.58'331 
2  25.62t290 


0  25.33 

0  52.37 
0  25.08 
0  13.37 

0  50.59 
0  56.33 
0  59.81 


0.06  1  0.02 
0.06  1  0.03 
0.05+  0  56.79 

O.Sol-  0  21.09343 
0.261     16    5.73338 


335 

43 

325 

13 

47 


0.26*—  0  34.89 
0.16+  0  45.99 
0.01!—  1  30.38 

0.30  0  50.75 
0.04—  1  59.64 
0.30l+  0  53.31 


23  29.86 
40  46.71 
31  42.77 

42  22.02 
20.86 
21.35 

21.84 
21.85 
20.62 

27  54.93 
36  46.55 


0.08 
I   0. 
I   0.11 

I 


30'+ 

—  0  27.80 
09+32  56.11 

—  1  36.86 


0.14 
)  0.08 
)  0.01 

9  0.101 
0  0.21 


1  57.771295 
0    0.23 
0    5.66 


0  26.51 
0  41.32 


0  0.181 
0  0.01 
0  13.80 

4  37.79 

6  54.88 

0  0.34 

J  0.09  — 
)  0.08I+ 
)  0.04 

)  0.01 

1  0.01 
I   0.02 

0.081+ 
0.17  — 


328    1  17.05 

39  22  31.65 

301  43  33.11 

317  48  49.57 

295    1  11.70 

42  23  33.41 

333  47  11.76 
301  48  19.00 
300    0  53.23 


36  24.451 
359  45  19.69 
354  17  56.75 


334  45  0.14 
323  53  23.44 


1  11.68308 
0  14.74 
0  14.74 


0.16 
0.09 


0  19.04 
0  18.5^ 
0  37.11 

0  0.21 

1  33.49 
1  21.72 

1  14.15 
1  11.94 
1  14.74 

1  35.31 
1    4.60 


—  1  11.75 

+  0    5.78 


5 

343  26 


338  20 

333  49 

0  15 
52  37 


^^^0^^^^^^^^^^^0^0^^^0^0^0^^^^^0^^^^^0^ 


Zenith 
Point. 

86006^ 


tt 


310  44 

308    5 
5  50 


35.84 
38.44 

54.29 

17.38 

29.75 

9.37 

10.54 

9.31 

8.85 
8.92 

8.94 
50.98 

39.17 
36.79 


61 


60 


59 


61 


58 


61 


>  . 


59 


43 


00 


87 


13 


79 


COR.  IN  JR. 


Clock. 


+ 


Inst. 


s.  11. 

9.78+  0 


44 


89 


+ 


.78 
.78 

.78 
.78 
.78 

.78 
.78 
.78 

;88 
.88 
.88 


0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 


B. 

0.68 
0.61 
1.20 


OBSERVED 


R.  A. 


n.      IC.       B. 

21  0  3.85 
21  6  26.65 
21  14  58.45 


0.4321  23  30.67 
0.4921  36  41.01 
0.44*21  57  55.89 

0.4922  33  50.48 
0.3822  49  11.23 
0.5122  57    9.12 

3.4317  1  56.49 
0.42|17  7  40.66 
0 .92 17  26  59 .93 


.87 


.19 

:ll 

.15 
.15 
.15 

.14 
.14 
.14 

.14 
.13 
.13 

.13 
.13 
.13 

.12 
.12 
.12! 

.12 

.08 


1  41.01 


0  0.56 

0  0.53 

0  0.53 

0  0.48 

0  2.42 

0  0.39 

0  0.43 

0  0.39 

0  4.05 


18  22    4.79 


6  33  34.93 
8  53  30.30 

15  36  43.92 
15  49  39.29 

15  57  32.83 

16  6  19.76 

16  20  1 .97 

17  1  56.13 


0  0.5017  27  50.37 

0  0.3917  46  47.80 

0  0.39'l8    4  37.16 

0  0.3818  18  32.07 

0  0.6918  31  46.56 

0  0.6418  44  26.86 


0  0.51118  58  23.33 

0  0.4619  17  47.61 

0  0.4719  47  48.58 

0  0.41*20    9  34.26 


0    0.67 


6  37  42.86 


.08  0  0.63  Q  c7  01  nfi 
.08  0  0.63=  ^  ^'  ''^•"^ 
.Oa+  0    0.6010    0  10.87 


.08 


—  0  27.3812  48  50.00 


.08+  1  57.5013    4  45.91 


.08—  0    1.4113  17    7.42 


.071 
9.07 


—  10  21  31.21 
+  0    0.4620    9  34.24   —  13    0  41.47 


DEC. 


+'29*36'll!61 
+  61  56  21.23 

—  6  14  20.85 
+  9  10  39.81 
—13  33.69 

+  10  2  4.24 

—  30  25  49.88 
+  14  22  58.81 

+  82  17  9.11 
+  14  34  25.96 
+  52  25  22.02 


+  86  36  0.67 


+  22  21  34.31 
+  17  30  25.93 

+  6  54  55.17 
+  78  16  9.77 

—  19  22  48.77 

—  3  17  32.31 

—  26  5  10.18 
+  82  17  11.53 

+  12  40  49.58 

—  19  18  2.88 

—  21  5  28.65 

—  25  29  57.43 
+  38  38  57.81 
+  33  11  34.89 

+  13  38  38.26 
+  2  49  1.56 

•  •  .  • 

—  13  0  46.04 
+  22  20  18.90 

+  17  14  34.75 

+  12  42  57.84 
+  39    9    7.56 


+  88  39  13.87 


—  0  22.2020  36  15.20 

1  I 


+  44  44  16.50 


REDUCTION 
TO  186aa 


R.A. 


+ 


B. 

6.70 
6.47 
1.13 

8.92 
8.13 
8.69 

8.37 
9.77 


DEC. 


// 

+48.83 
38.45 
44.54 

39.43 
43.55 
46.22 

53.85 
48.11 


+    8.37+57.89 


—  25.06—39.91 
+    7.92:    30.88 


+    2.90 


—  81.62 


+ 
+ 

+ 


9.13 

8.17 

10.55 

9.52 
10.97 
26.06 


+    7.99 

"lo!37 
10.68 


31.32 


12.53 


51.35 
60.62 

38.74 

42.19 
31.38 
39.91 

25.86 

-7.27 

+  6.92 
5.01!—  8.49 


5.63 

7.55 

8.44 
8.13 

9.40 


—  5.00 

+  1.17 
8.63 


+23.00 


11.61—58.44 
10.22—79.47 


16.32 


+81.78 


10.44—65.29 

9.40'+22.96 
+    4.36+30.19 


NADIR  POINTS. 


. 


A. 


61"2 
61.0 
61.2 
60.8 
61.0 


B. 


Aug.l. 

63"1 
63.2 
62.9 
63.0 
63.0 


61.04   63.04 


59.0 
59.0 

58.8 
58.2 


58.76 


59.7 
59.6 
60.1 
59.9 
59.3 


59.72 


58.5 
58.5 
58.6 
58.4 
58^5 


58.50 


61.1 
60.5 
60.5 
60.5 
60.5 


60.62 


5o.o 
59.0 
59.2 
59.0 
58.9 


58.97 


Aug  .3, 
58.8 
58.0 
58.4 
58.5 
58.0 


C. 


58"0 
57.7 
58.1 
58.0 
58.3 


58.02 


58.34 


Aug  3, 
60.0 
59.8 
60.0 
60.1 
59.7 


59.92 


Aug.3, 
62.6 
62.6 
62.5 
62.6 
62.6 


62.58 


Au^.4, 
64.8 
VAA 
64.5 
64.1 
64.2 


64.34 


Aug.4, 
62.8 
63.0 
63.0 
63.1 
62.8 


62.94 


Day. 
63.1 
62.3 
61.2 
62.3 
61.3 


62.04 


Night. 
63.5 
63.0 
63.8 
63.2 
63.1 


63.32 


7*. 
56.9 
57.0 
57.0 
57.1 
57.2 


57.04 


13.5A. 

60.6 

61.0 

61.0 

61.2 

60.9 


60.94 


Night. 
58.4 
58.5 
58.6 

58.7 
58.8 


D. 


57"9 
58.0 
57.8 
58.0 

57.8 


57.90 


61.4 
60.7 
60.0 
60.2 
59.5 


60.36 


62.0 
61.0 
61.8 
61.7 
61.3 


61.56 


56.9 
57.0 
57.1 
57.0 
57.2 


57.04 


59.3 
60.0 
60.0 
60.0 
60.0 


59.86 


59.0 
59.1 
59.0 
59.0 
59.2 


58.60 


Means 


- 


o 

179  A9 

60"05 
59.98 
60.00 
59.95 
60.02 


60.00 


- 


17968 

60.58 
60.00 
59.60 
59.95 
59.25 
i 


59.87 


17969 

61.30 
60.85 
61.42 
61.23 
60.85 


61.13 


179 

58.72 

58.78 
58.80 
58.78 
58.87 


58.79 


17969 

61.45 
61.40 
61.50 
61.45 
61.40 


61.44 


17969 

59.75 
59.90 
59.95 
59.95 
59.92 


59.0659.89 


bject. 


COR.  IN  JR. 


Semi-diam. 


lua 

lUS 


M.       8. 

—  0    0.46 
+  1  11.87 

—  0    0.45 


^^v^^<^^^^^^ 


Observed 

Vertical  Semi- 

diameters. 


// 


0    6.90 


67 


Aug.  1.  Error  of  Runs,  +0''27; 

3.  do.  do.        0.69;    Mic.  coincidence,  40r  125. 

4.  do.  do.    +0.57;  do.  jSim 


!• 


<• 


> 
I 


Assumed  Latitude  38®  53'  39".25  North. 


^^^^^^^^^«^^ 


{   SS8   ]  AFPAAENT   A.    AMD   DEC.    OBBBaTED   VITH   THE   HBUDIAN    CIBCLE. 


KATIONAL  OB8BETATOBT — WABBIMQTOK.  [  339   ] 


[  330  ]  AFPAaSNT  A.   AND  DEC.   OBSUTED  WITB   THE  HEBIDIAN    CIBCLE. 


NATIONAL   OBSERTATORT — ^WASHINGTON. 


[231  J 


^^0l^0^0^0^0^0^0*0* 


CORRECTIONS 


For  lust. 


PorObj'ta. 


f      // 

—  0  0.35 

—  0  o.ia; 

i-  0  o.ia 

—  0  0.07 

—  0  0.09 
+■  0  0.19 

0  0.17 

-h  0  0.03 

—  0  0.16 


Corrected 
Readings. 


0 
—  0 


0.10 
0.16 


-  0  21.40343  18  57.95 

16    6.76337  32  47.38 

1  36.18300    2  38.25 

0  0.25*359  45  19.73 
0  26.36334  44  59.97 
0  40.73.323  55  25.88 


0  32.87 
0  36.17 


329  34  38.28 
327  8  51.45 


1  11.23308    5  36.75 


+-  0    0.14+  0  23.80 
-H  0    0.17       0  33.60 


0    0.87359    6  28.78 

^0    9.15350  42  35.19 

23    2  42.57 

30  59  45.59 


—  0 
0 


0.01 
0.00 


0  0.20 

1  0. 

0  57.751 


+26  51.72*313  38  55.89 


—  0  30.85 


331    8  29.47 


—  2  26.75290  40  35.17 


55  + 


0  59.03 

1  0.24 


—  0  59.73       0  59.26 
+  1     3.42+  0  56.06 


—  0  0.08 

»0  0.16 

+  0  0.16 

+  0  0.02 


—  0    0.24 


47  42  26.48 
23.89 

25.89 

26.38 

359  45  22.60 


0  30.08331  21  16.18 


Zenith 
Point. 

860O5O' 


> 


0  32.31 
0  35.54 


0    O.lTl 
0    0. 
0    0.10! 


00  + 


14  38.08 
+  0 


% 


329  34  43.53 
327  8  19.46 


—  1  12.65'30e    6  37.10 
0    5.65     5  50  41.10 

—  0    0.86359    6  28.19 


0.12 
0.10 
0.06 


0 
0 
0 

+  2 
—  0 

+  0 

-0 
~0 

0 


+15  27.56 


■i 


0 
1 
1 

1 
1 
1 


0.02 
0.03 
0.06 

0.11+  1 
0.91—  1 
0.10.+  0 

0.99+  0 
0.04'—  0 


1 


0.25 
33.351 
21.14 

14.07 
11.93 
32.06 

34.92 

11.78 

5.75 

43.79 
22.19 


336  22  27.76 


0 
52 


0.00—16  10.67 


308 
5 

37 
342 


15  27.83 
37    7.35 

7.98 

7.64 
7.75 

8.47 

8.01 

6  49.38 

50  41.23 

52  52.88 

53  46.13 


336    4  34.11 


COR.  IN  JR. 


Clock. 


// 


61 
61 


61 


62 


62 
63 
62 


53 

79 


96 


8. 

+  9.66 
.79 
.79 

.80 
.80 
.81 


32 


02 
19 
42 


Inst. 


.81 

.82 
.82 

.83 
.83 

.83 

.83 

.84 
.85 

.85 
10!61 

.61 
.62 


99*  B  • 

+  0  0.67 

0  0.62 

0  0.42 

0  0.83 

0  0.60 

0  0.54 

0  0.57 

0  0.56 

0  0.46 


0 
0 
0 


0. 

0.73 

1.35 


0  1.60 
0  0.48 
0    0.47 

+  0    0.37 
—  1  22.92 


+  0 
+  0 


0.83 


,,  .  0.58 
.62—  0  27.10 
.62+  0    0.56 


.62 
.63 
.63 

.87 
.87 
.88 

.88 
.88 
.88 

.89 
.89 
.89 


.89 
.89 


.70 


.70 


0  0.45 

0  0.91 

0  0.82 

0  0.61 

0  0.63 

0  1.04 

0  0.42 

0  0.83 

0  0.77 


^u^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^*if90 


OBSERVED 


R.A. 


H.    M. 


t. 


6  53    8.27 

9    8  51.51 

18    4  37.18 

18  31  46.62 

18  58  23.23 

19  17  47.46 

19  43  19.55 

19  47  48.44 

20  9  34.37 


8221  0  3.85 
21  6  26.49 
21  15  58.33 

21  26  44.23 

22  0  47.31 
22  33  50.53 

22  49  11.38 
18  22  1.69 


18  31  46.51 

19  38  59.67 
19  43  19.67 

19  47  48.64 

20  9  34.30 
20  36  14.65 
20  59  3.84 

17  7  40.51 
17  27  50.20 

17  53    4.22 

18  4  36.97 
18  31  46.65 
18  44  26.82 


0  0.5419  17  47.97 
0  0.58!l9  38  59.70 
0    0.57-19  43  19.59 


0 
+  0 


.71—  0 


0.4520    9  10.24 
0.45;»    9  34.23 
9  24    4.70 


.68 
.68 

.67 
.50 

+10.49 


+  0 


5.06 
0.83 


12  48  49.89 


1    2.1813    4  47.38 


0 
0 

0 
0 

0 
+  0 


0.4520    9  34.17 
0.9120  36  14.69 


2.5823  33  12.88 
0.66 


0.61 
0.61 


7  18  50.43 
9  27  51.57 


DEC. 


o     »      '/ 

+  22  12  35.67 
+  16  26  25.00 

—  21    5  30.37 

+  38  38  57.19 
+  13  38  37.43 
+    2  49    3.34 

+  8  28  15.74 
+61  52.77 

—  13    0  45.79 

+  38  0  6.24 
+  29  36  13.25 
+  61  56  21.82 

+  69  53  23.45 

—  7  27  26.65 
+  10  2  6.93 

—  30  25  47.37 


+  86  36  2.95 


+  38 

+  10 
+  8 
+  6 

—  13 

+  44 
+  38 


38  59.89 

14  53.47 

38  20.82 

1  56.75 

0  45.61 

44  18.10 

0  5.48 


REDUCTION 
TO  186aO. 


R.A. 


8. 


+  10.40 

5.05 
7.57 

8.45 

8.06 
8.13 
9.39 

6.65 

6.42 

+    1.09 

—    2.30 


+    8.26 
+    9.62 

—  79.51 


DEC. 


// 


—  7.25 

—  9.42 
+  0.53 

8.16 

15.59 
14.12 

22.84 

46.62 
36.52 
41.96 

45.99 


52.50 
+48.20 

—14.15 


+  15 
+  39 


16 
9 


5.05 
3.76 


+  88  29  15.21 


+    5.07 

7.81 
8.06 
8.13 

9.39 
4.36 
6.65 

8.03 
8.08 
3.04 

10.43 
5.10 
5.70 

8.46 
7.82 
8.06 

9.38 
9.39 


10.32 


11.74 


—  9.64 

+12.79 
15.44 
13.98 

22.82 

28.94 

+46.32 


—  13    0  45.38 
+  44  44  18.46 

+  76  46  28.94,+ 
+  21  47  22.18 

+  14  58  10.94 


9.39 
4.36 

0.82 


—78.79 


+80.24 


22.71 
27.99 

+72.81 


^^%^^^^^^^ 


X 


NADIR  POINTS. 


A. 


61"0 
60.3 
61.0 
60.0 
61.0 


60.66 


61.4 
60.5 
60.3 
60.3 
60.3 
59.8 


B. 


Aug.7, 

59"4 
59.0 
59.5 
59.0 
59.5 


C. 


Day. 

64"7 
63.9 
64.1 
63.5 
64.1 


59.28 


Aug.7, 
59.5 
60.5 
60.7 
60.7 
60.3 
60.2 


64.04 


Night. 
64.8 
64.5 
64.8 
64.8 
64.6 
64.0 


60.43 


61,4 
61.5 
61.2 
61.3 
61.2 


61.32 


60.32   64.58 


Aug.8, 
65.2 
65.2 
65.2 
65.3 
65.3 


61.3 
61.4 
61.4 
61.4 
61.4 


65.24 


Night. 
60.8 
60.8 
60.6 
60.7 
60.7 


60.72 


Aug. 
65.1 
65.3 
65.3 
65.4 
65.4 


61.38  65.30 


61.3 
61.0 
61.1 
61.0 
61.2 


Aug. 
65.3 
65.2 
65.4 
65.4 
65.2 


11, 

62.2 

62.2 

62.2 

62.1 

62.2 


62.18 


11, 

61.9 

61.5 

61.7 

61.8 

61.8 


61.12,  65.30  61.74 


- — "" 
Aug. 

62.2 

66.2 

62.4 

66.0 

62.0 

66.2 

62.4 

66.1 

62.1 

66.3 

11. 

62.3 
62.4 
62.2 
62.4 
62.3 


62.22 

66.16 

Aug. 

61.8 

66.1 

61.9 

66.1 

61.8 

65.9 

62.0 

65.8 

62.0 

65.8 

62.32 


12. 

62.7 

62.6 

62.6 

62,5 

62.6 


61.90   65.94,  62.60 


D. 


62"7 
62.1 
62.0 
62.0 
62.0 


62.16 


62.0 
62.0 
62.0 
62.0 
62.0 
61.0 


61.83 


60.6 
60.7 
60.5 
60.5 
60.5 


60.56 


12A. 

60.2 

60.4 

60.6 

60.6 

60.3 


60.42 


Means 


o 

179  6e 

61"95 
61.32 
61.65 
61.13 
61.62 


' 


61.53 


17969 

61.92 
61.88 
61.95 
61.95 
61.80 
61.22 


61.79 


17969 

62.00 
62.05 
61.88 
61.95 
61.92 


61.96 


17969 

62.20 
62.32 
62.38 
62.37 
62.33 


17*. 

59.8 

59.9 

5».9 

60.2 

59.8 


59.92 


23A. 

62.0 

62.0 

62.1 

62.2 

62.1 


62.08 


62.32 


17969 

62.08 
61.90 
62.02 
62.10 
62.00 


p 


62.02 


17969 

63.18 
63.20 
63.12 
63.28 
63.20 


8&. 

59.3 

59.3 

59.2 

59.3 

59.2 


59.26 


63.19 


: 


17969 

62.48 
6-^.47 
62.38 
62.40 
62.40 


62.42 


I*.'   Object. 


COR.  IN  H. 


Semi-diam. 


I ;  Venus 
)|Sun 
h  Moon 

'Sun 
I  Venus 


M. 

—  0 

1 


0.45 
6.08 


—  1  10.91 


+  1 
—  0 


5.73 
0.44 


Obsenred 
Vertical  Semi- 
diameters. 


// 


^^^^^^^^^^^^ 


Aug.  7.  Error  of  Runs, +0"64; 
**    8.     do.         do.        0.62;    Mic.  coincidence,  40rO90. 
««  11.      do.  do.    +0.75; 

"  IS.     do.         do.    —0.07. 


I 


Assumed  Latitude  38^  53'  39'f.25  North. 


[    83S    ]  APPARENT   JR.    AMD   DSC.    OBBBBrSD    WITH    THE    MEaiDIAM    CIRCLE. 


NATIOSAt    OBIERTATORT — WABHIM6T0R.  [   333   ] 


[   S34    ]  APPABEMT   JR.    AKD    DEC.    OSBEKTED   WITH    THE   MEKIDUIT   CIBCLE. 


NATIONAL   OBSERVATORY WASHINGTON. 


[   235    ] 


CORRECTIONS 


For  Inst. 


// 


-0    0.16 


+ 


0 

0 
0 


PorObj'ts. 


// 


—  2  27.90 


Corrected 
Readings. 


0.02—  0  25.70 
0.18'+  0  43.88 


—  0    0.04—  0  10.62 
+  0    0.08 
0 


+  0 
—16 
—16 

+15 

15 

+15 

—  0 

—  0 
+  0 

0 
+  0 

—  0 


0.38 

0.18 
44.74 
44.15 

44  05 
44.89 
44.85 


—  0  27.25 


+  0  12.43 

—  1  35.72 
+48  50.77 
48  50.22 

48  37.53 
48  37.02 
+48  36.61 


0.07—  0    0.24 
0.12       0  30.32 


0.10 

0.00 
0.40 
1.871 


0  32.58 
—  0  35.38 


o     '      '/ 

290  40  33.82 

335  29  25.70 

37  52  58.66 

349  21     5.99 

333  47  43.40 

12  37  22.93 

300    0  56.78 


302  24  44.62 


+  1 
1 


2.98 
4.46 


0  3.31 

0  3.58 

0  2.86 

— 0  1.48 

+  0  0.40 

+  0  0.04 


—  0    0.091—  0    0.87 

—  0    3.11—  0    0.87 
+  0    0.08+  0  23.68 


0  0.15 

0  0.05 

+  0  0.17 

—  0  20.74 

0  0.0] 

0  0.05 

0  0.14 


0    0.06 


0 
—  0 


+  0 
0 


+  0 
—  0 
0 

0 


0.04 
0.06 


0.04 
0.02i 


1  5.68 
1  6.13 
1    5.84 


1 
1 

+  0 


4.831 
3.11 
5.69 


L-  0  55.87 

0  31.79 

1  13.24 

1  13.25 
—  0  30.76 
+  4  25.62 


359  45  27.57 
331  21  20.88 

329  34  46.24 

327  8  23.80 

49  57  42.83 

42.04 

41.82 
42.00 
42.43 

42.80 

42.96 

5  50  48.88 

359    6  36.24 

359    6  33.22 

23    2  53.44 

314  52    6.53 

330  17    8.64 

306  56  28.37 

331  8  34.75 
78  31  47.57 


—  0  37.83325  54  20.38 


1  10.93308    5  40.23 


0 
k-0 


0.87^359 
9.13350 


+  0 
—  0 


33.50 
31.95 


0.01—  0  25.55 


0.09 
0.02 

0.10 
0.14 
0.20 


30 
330 

• 

335 


'—  0    0.20       0 
+  0    0.17       0 

1—16  22.04+64 


+  0 
—  0 

0 
0 
0 


I 


43.56,  37 
10.55349 

0.24359 
26.01334 
40.2U323 

30.14331 
32.40329 

35.65327 

13.40|     . 


6  36.99 
42  43.63 

... 

59  55.94 

17    8.42 

... 

29  28.91 
53  1.65 
21    6.78 

45  26.14 
45  7.65 
55  29.35 

21  19.91 
34  45.97 

8  23.55 


Zenith 
Point. 

869069' 


>. 


Object. 


COR.  IN  M, 


Semi-diam. 


Moon 

SdUirn 

VenuB 


M.      s. 

+  1  11.03 

—  0    0.63 

—  0    0.39 


// 


62 
60 


62 


63 


62 


62 


62 


61 


34 
50 


51 


76 


90 


04 


05 


45 


COR.  IN  JR. 


Clock. 


+ 


Observed 
Vertical  Semi- 
diameters. 


// 


16    7.83 
0  10.46 


59 


s. 

7.32 
.32 
.32 

.32 

.89 
.90 

.90 


9.37 


Inst. 


.36 
.36 
.36 

.36 


.36 


OBSERVED 


R.  A. 


Bl»  D«  H*      Ml*  B* 

+  0  0.3422  49  11.57 

0  0.6022  57    9.49 

0  2.7623  33  13.37 


0  0.72 

0  0.59 

0  1.08 

0  0.38 


0    0.39 


0  0.48 

0  0.27 

0  0.26 

0  0.25 


0  21.96 


.36 

.37 
.37 
.37 

.37 
.37 

.37 

.38 
.38 

.38 
.51 
.44 

.43 
.43 
.43 

.43 
.43 
.41 

.41 
.41 
.41 

.45 
.45 
.44 

.43 
.43 

9.42 


0 

0 
0 
0 

0 
0 


0.57 
0.49 


0    0  30.25 
17  27  50.11 

17  52    3.84 

18  4  36.82 


18  21  14.20 


18  31  46.04 

19  38  59.63 
19  43  19.68i 

19  47  48.34 


DEC. 


// 


—  30  25  49.27 
+  14  23  4.45 
+  76  46  37.41 

+  28  15  45.74 
+  12  40  52.97 
+  51  30  59.67 

—  21    5  26.48 


—  18  41  38.64 


REDUCTION 

TO  i86aa 


R.  A. 


+ 


+  38  39    4.31 

+  10  14  56.37 

J+    8  28  21.73 

+    6    1  59.29 


20  16  52.32 


20  36  14.62 
21 


0  4.00 
0.4921  0  5.56 
0.9221  14  58.26 


0.18 
0.27 


0    0.13 


+  0 
—  0 

+  0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 


0.27 
0.67 


0.24 
0.52 
0.1420 


21  23  30.68 
21  36  41.14 

21  57  37.56 

22  33  50.84 
22  54  10.04 


23  32 
9  0 


5.71 
3.94 
9  34.24 


0.49  21 

0.41 

0.17 


0  3.91 
21  6  26.70 
21  23  30.73 


1.2621  26  44.20 
0.27  21  36  41.23 


0.03 


22  49  11.63 


0.3022  57    9.62 
1.9223  33  13.36 


0.40 


0    0  30.44 


0.4818  31  45.97 
2.1618  58  23.04 
0.23'l9  17  47.44 


0.2719  38  59.69 
0.2619  43  19.58 

+  0    0.2519  47  48.33 


8. 

9.33 
7.97 
0.13 

8.13 
8.36 
3.57 

10.67 


DEC. 


// 


5.48 
7.97 
8.20 

+    8.26 


—13.82 
+  9.85 
12.64 

11.46 


+  88  51  18.76—232.71 


+  44 

+  38 
+  38 
+  61 


+ 


6 
9 


44  25.43 

0  12.59 

0    9.57 

56  29.79 

14  17.12 
10  45.85 


—  14    9  54.43 


+  10 


2  11.96 
34  35.22 


+  62 

+    4  47  57.59 


+    4.52 

6.69 
6.69 
1.25 

8.76 
7.95 


8.02 
15.53 

8.44 


—  13    0  42.57         9.47 


+  38    0  14.19 
+  29  36  20.83 


+ 

+  69  53  33.14  — 
+    9  10  45.62  + 

.... 

+  14  23    6.11 

+  76  46  38.85 
+  28  14  43.98 

+  38  39    3.34 
+  13  38  45.45! 

+    2  49    7.15| 

+  10  14  57.71 
+    8  28  23.77 

+    62    1.35+    8.28 


6.69 
6.44 
8.76 

2.08 
7.95 
9.29 

7.94 
0.04 
8.07 

5.52 

7.84 
8.65 

7.99 

8.221 


+49.46 
52.38 

66.84 

+60.10 
—28.24 
27.86 

7.11 


18.32 


22.29 

39.71 
39.71 
33.66 

37.23 
38.60 


+48.53 
L-64.05 

+53.03 


22.41 

39.46 
30  38 


36.99 
38.49 

•  • 

51.71 
65.36 

+59.18 

—14.08 
—  2.70 

+  5.88 

9.65 
12.45 

+11.30 


NADIR  POINTS. 


A. 


61"0 
61.0 
61.6 
60.3 
61.0 


60.86 


62.5 
62.5 
62.4 
62.5 
63.0 


62.58 


B. 


Aug. 

61"4 
61.0 
62.0 
61.5 
62.0 


61.58 


Aug:. 
66.2 
66.4 
66.3 
66.4 
66.5 


66.36 


61.0 
61.2 
61.0 
61.1 
61.0 


Aug. 
64.5 
64.7 
64.5 
64.4 
64.6 


61.06   64.54 


61.5 
60.9 
60.0 
60.8 
61.1 


Sept.1, 
■  60.8 
59.5 
61.0 
60.2 
61.6 


60.86   60.62 


61.0 
60.9 
60.8 
69.8 
60.6 


Sept.2. 
64.5 
64.9 
64.5 
64.5 
64.8 


60.82 


C. 


29, 

65"9 
65.0 
64.5 
65.0 
65.0 


65.08 


D. 


Night. 

63''6 
62.0 
62.1 
62.6 
62.4 


62.54 


- 


Means 


17959 

62"98 
62.22 
62.40  { 
62.35 
62.60 


31, 

64.0 
64.0 
63.9 
64.0 
63.8 


63.94 


31, 

61.8 

61.7 

61.9 

61.7 

61.7 


61.76 


Night. 
65.0 
64.5 
65.3 
64.6 
65.1 


184. 

62.2 

62.2 

62.2 

62.3 

62.0 


62.18 


23A. 
60.9 
60.7 
60.8 
60.9 
60.8 


60.82 


62.51 


17969! 

63.72 
63.78 
63.70 
63.80 
63.82 


63.76 


17969 

62.05 
62.08 
62.05 
62.02 
62.02 


64.90 


60.4 
60.2 
60.5 
60.1 
60.6 


64.64 


62.0 
62.0 
62.2 
61.5 
61.4 


62.04 


: 


17969 

62.32 
61.73  * 
62.12 
61.78 
62.30 


61.82 


59.9 
60.3 
59.7 
60.0 
59.8 


62.05 


17969 

61.45 
61.57 
61.38 
61.35 
61.45 


60.36!  59.9461.45 


Aug.  29.  Error  of  Runs,  +0"94. 

*'    31.      do.        do.         0.45;  Mic.  coincidence,  40rO88. 
Sept.   1.      do.        do.         0.22. 

2.      do.        do.     +0.72.  "  40.088. 


«( 


Assumed  Latitude  38^  53'  39".25  North. 


^^^^^^^0^0^0^0^^^^^0^^^^^0^0^^^0^^^0^^*^0^0^^^^^^^^i^^^*^^^*i^*^^^^^*^^^^^^^^ 


[  S36   ]  APPARENT   jR.    AKD  DEC.   OBfllKTED   WITH  TBI  KEEIDLAN   CIBCLE. 


NATIONAL   OBSERVATORY — WASHINGTON. 


[  237  1 


CORRECTIONS 


For  Inst. 


Ms 

16 
16 

16 
1—16 
+  0 

-0 
0 
+  0 


// 

SI. 35 
19.44 
17.57 

15.78 

13.35 

0.07 

0.14 
0.00 
0.15 


PorObj'ta. 


// 


•f64  11.83 
64  9.12 
64    8.68 


^#^#^#^^^#^#^^^^^ 


Corrected 
Readings. 


// 


0    0.00> 


—  0  19.16332  32  39.54 


0 
0 
0 

0 
0 
0 


0.00 

0. 

0.01 


0.01 
0.01 
0.01 


-0    0.01 


+  0 

+  0 

0 

-0 

I      0 

i-ho 

-0 

'+0 

t: 

0 
0 


64 
64 
-HO 

—  0 

0 

-f  0 


6.97 
5.40 
5.65 

0.87 

0.00 

33.10 


307    8  24.66 


5  50  49.02 
359    6  36.97 


30  59  56.83 


03  + 


—16 
1 
1 

1 
1 
1 


22.98 
32.22 
20.14 

13.02 
10.87 
13.62 


1  21.20 


0.03+  0  10.73 


0.04—  0 
0.00  0 
0.03   0 

0.00 

O.OSi—  0 
+  0 

0 

1 

0 

0 
0 

1 


^27  54  8.84 

52  37  3.35 

1.68 

2.16 
2.33 
0.61 

3.70 
11  il  27.36 


0.03 

o.oel 

0.01 
0.04 

0.03 
0.00 
0.04 


0  0.04 


19.44 
18.57 
59.57 

11.20 
33.92 
45.61 

49.33 
56.12 
40.19|323 

30.16331 
35.36327 
10.40 


340 
341 
312 

348 

328 

39 

317 
295 


—  0    9.07 


f 

i!+  0  0.02|+  0  33.20 

y+  0  0.03—  1  22.25 

ij— 0  0.05       2 

+  0  0.05—  0 

-0  0.02+21 


308 


16  45.42 
5  38.03 

17  43.72 

20  46.40 
1  21.85 

22  35.60 

48  55.78 

1  16.92 

55  31.65 

21  21.46 
8  25.74 
5  43.28 


350  42  45.49 
30  59  59.23 


306 
25.601290 


41.00323 
19.53:321 


49    3.43 
40  39.50 

33  23.57 
3  48.73 


Zenith 
Point. 

369060' 


I..: 


V 


62 


63 


COR.  IN  JR. 


OBSERVED 


Clock. 


s. 


86+    9.42,+  0    0.13 


Inst. 


If.      8. 


27 


69 


+ 


.421 

.41 
.41 
.40 

.09 
.07 
.06 


06+  0    0.21 


.0^ 


.02 

8.261 
.24 
.21 


.21 


R.  A. 


n     M.     s. 


20  26  24.51 


0    0.57  20  36  14.43 


0 
0 
0 

0 
0 
0 


0.49 
0.49 


21 
21 


0 
0 


3.84 
5.19 


1.3021  26  43.91 


0.29 
0.25 
0.21 


+  44  44  26.41+  4.54+21.78 

+  38    0  13.95  6.70;    39.20 

.     .     .     .     +  6.70 

+  69  53  33.81—  2.061    36.65 


—  0  21.86 


9  14  50.99 
10    0  11.31 

10  52  38.52 


+  0    0.31 

0  0.24 
0  16.98 
0    0.21 

+  0    0.21 


.14—  0  21.86 


.12+  0 

.12 
.11 
.08 


13    5    9.09 


13  47  22.53 

9  19  45.01 
9  55    2.48 

10  56  15.04 


.07 
.07 
.06 

.06 

.04 

7.95 

.94 
.94 
.93 

.89 
.89 

.88 

.87 
.84 

.83 

7.82 


0.7613  41  28.14 


0 
0 
0 


0.3ri3  47  22.43 
0.3214    8  39.73 


0 
0 
0 

+  0 

—  0 
+  0 

0 
0 
0 

0 
0 
0 

+  0 

—  0 

—  0 
+  0 


0.08 

0.40 
0.21 
2.82 


15  8  45.89 

15  28  11.80 
15  36  43.29 
15  49  35.56 


DEC. 


REDUCTION 
TO  186aa 


R.  A. 


o     '      // 


—  13  57  57.95 


8. 


DEC. 


// 


+  11  26  13.19 
+    6  47  44.40 


13    5    6.78+88  29  22.14—    3.04+73.04 


+  11.40 


—    2.67 


+  10.03 


73.34 


+  50    5    2.92  + 

+  19  10  20.98 
+  19  59  13.59  . 
—    8  48  40.72 


0.1216  6  19.17 
0.0716  20  1.53 
0.1719  17  47.31 

0.24*19  38  59.58 
0.20!19  47  48.35 
0.04  20  9  34.04 


0.4221  6  26.72 
0.1021  23  30.62 
1.6321  27  44.27 


0.0321  56  14.42 
0.1022  49  11.50 

0.17*23    9  14.86 


+  27 

+    6 

+  78 

—  3 

—  26 
+    2 

+  10 

+    6 

—  13 

+  29 


14  21.96 
54  57.38 


9.40 

10.04 

9.54 

10.55 


—75.12 

72.33 
75.99 
53.25 


+ 


16  11.16  — 

17  28.66+  10.03 
5    7.52, 

49    7.21 


8.58  59.81 
9.65  52.52 
4.50     59.73 


14  57.02 
2  1.30 
0  41.16 

36  21 .05 


+  69  53  34.79 


0.15 


23  29    1 .95 


—  14 

—  30 

+    2 

—  0 


17  21 .01 
25  44.94 


43.56 

11.53—32.11 

8.69+  5.70 


8.03 
8.31 
y.50j 


9.37 
11.07 
22.28 


+ 


+ 


6.46;    29.53 

8.78 
1.99 


26  59.13  + 
2  35.71! 


9.27 
8.33 


35.64 

50.23 
+58.64 


NADIR  POINTS. 


A. 


61"8 
61.6 
61.9 
61.6 
61.7 


61.72 


B. 

Sept.2, 

65''5 
65.3 
65.4 
65.5 
65.5 

c. 


22A. 

61"4 
61.4 
61.1 
61.3 
61.4 


65.44   61.32 


59.7 
61.7 
61.3 
60.0 
60.3 


Sept.5,  Night. 


67.0 
67.0 
66.8 
67.0 
66.3 


65.2 
65.8 
65.0 
65.5 
65.3 


60.60   66.821  65.36 


D. 


60"5 
60.4 
60.8 
60.8 
60.5 


60.60 


Means 


o    ' 

17968 

62"30 
62.18 
62.30 
62.30 
62.27 


62.27 


62.2 
62.0 
62.0 
61.7 
62.0 


179691 

63.52 
64.13 
63.78 
63.55 
63.47 


61.98  63.69  . 


Object 


COR.  IN  JR. 


Semi-diam. 


Moon  . 
Venas  • 
Venus  . 
Mercury 
Saturn  . 
Moon     . 


+ 


M 

1 

0 
0 
0 
0 

1 


8. 

11.17 
0.39 
0.39 
0.29 
0.63 
9.22 


Observed 
Vertical  Semi- 
diameters. 


// 


Sept.  4.  Error  of  Runs,  +0"32. 
••    5.    do.  do.    +0.13. 


Assumed  Latitude  38^  53'  39".26  North. 


%^^^ 


[    238    ]  APPARENT   JR.    AND   DEC.    OBSERT£D   VITU    TB£   MEBIDIAN    CIRCLE. 


NATIONAL   OBSSaVATOKX — ^WASHINGTON.  [   S39   ] 


[  £13   ]  AF7A&EHT  Jl.   AHD  DEC.    OBSEBTBD   WITH  THE  MEUDIAH   CISCLE. 


9 


RATIONAL  OBBS&TATOBT — ^WABBHTGTOir.  [   S43    ] 


mt^^^^im 


[  246   ]  APPAKEMT  A.    AND   DBC.    OSIEKTSB   WITH  TBE  HBElIMAir   CIRCLE. 


NATIONAL   OBSEBTATOKY WASHINGTON. 


[  247 


CORRECTIONS 

Corrected 
Readings. 

Zenii 
Poin 

^         COR.  IN  ,R.                     ORSF.RVED 

t. 

REDUCTIQN 
TO  1860.0. 

NADIR  POIN'l'S. 

1 

Forinst. 

ForObj'ta. 

X 

168068'    Clock. 

Inst. 

R.  A. 

DEC. 

R.  A. 

DEC. 

A. 

B. 

C. 

D. 

Meant 

$       n 

»      // 

o      »       " 

// 

8. 

H.      8. 

H.     M.        8. 

0     »      '/ 

8. 

II 

Sept. 

25, 

2A. 

0    f 

+  1  12.62 

+  1  12.34 

52  36  56.09 

178  5C 

1  13.59 

1  11.85 

56.57 

I  64 

.76—    1.43-h  2  27.89;i3    5  14.46 

4-  88  29  28.87 

—  10.65 

4-66.21 

61"5 

64"6 

68"8 

60"1 

6;)"75 

1  12.90 

1  12.56 

56.59 

61.5 

64.3 

68.4 

59.8 

63.50 

1  11.42 
1     6.78 
1    3.33 

1  14.38 
1  18.04 
1  21.71 

1  28.25 

56.93 
55.95 
56.17 

56.11 

- 

• 

61.4 
61.3 
61.7 

64.0 
64.6 
64.5 

68.9 
68.8 
68.8 

59.6 
59.6 
59.6 

63.48 
63.57 
63.65 

0  56.73 

61.48 

64.40 

68.74 

59.74 

63.59 

+  0  48.20 

+  1  35.22 
—  0  35.83 

54.55 
327    8  25.42  ^ 

63 

!57           .52 

—  0    0.34 

19  47  48.17 

4-6    2    1.10 

4-    8.60 

10.06 

0    0.00 

—  0    0.05 

1  10.77 

308    5  41.88 

.5^ 

0    0.49 

2a    9  33.94 

—  13    0  42.44 

9.76 

22.71 

0    0.04 

0    0.86 

359    6  43.70 

.54 

0    0.05 

21    0    3.70 

4-  38    0  19.38 

7.00 

34.33 

—  0    0.05 

—  0    9.16 

350  42  51.09 

.54 

—  0    0.15 

21    6  26.58 

4-  29  36  26.77 

6.70 

26.02 

+  0    0.02 

+  0  23.71 

23    3    1.65 

.55,4-  0    0.44 

21  14  57.63 

4-  61  56  37.66 

1.84 

26.39 

0    0.05 

—  0  .W.94 

314  52    7.81 

.55,—  0    0.44 

21  23  30.55 

-    6  14  16.51 

8.92 

36.81 

-t-0    0.04 

0  33.17 

330  17    9.95 

.55 

0    0.32 

21  36  41.05 

4-    9  10  45.63 

8.09 

36.13 

0    0.00 
—  0  19.86 

1  15.20 
1  15.21 

306  24    3.26 

.55 

0    0.51 

21  51  26.47 

—  14  42  21 .06 

.     . 

•          • 

0    0.05 

2  26.46 

290  40  34.24 

.56       0    0.64 

22  41)  11.52 

—  30  25  50.08 

9.26 

52.75 

0    0.00 

—  0  25.46 

335  29  36.26 

.56—  0    0.28 

22  57    9.65 

4-  14  23  11.94 

4-    7.89 

48.40 

0    0.00 

-h  0  43.46 

37  53  10.60 

.57  4-0    1.50 

23  33  13.90 

4-  76  46  46.28 

—    0.12 

56.48 

0    0.02 

—  0  10.51 

349  21  14.62 

.57' 

—  0    0.16 

0    0  30.78 

4-  28  14  50.30 

4-    7.87 

54.08 

—  0    0.01 

0  46.95 

319  56  24.99 

.58 

0    0.40 

0  22    1.46 

—    1    9  59.33 

8.26 

54.44 

0    0.00 

0  47.25 

319  45  43.25 

.58 

0    0.40 

0  27  42.43 

—    1  20  41.07 

8.27 

54.42 

Sept. 
67.0 

29, 
68.6 

12A. 
61.0 

«MWk  ««1 

+  0    3.87 

0  47.25 

319  45  47.12 

.58 

0    0.40 

0  30  16.16 

—    1  20  37.20 

8.27 

54.42 

63.4 

178  6i 

65.00 

1  20.24 

—  0  47.27 

319  47    3.47 

.58 

—  0    0.40 

0  40  31.38 

—    1  19  20.85 

-H    8.27 

54.41 

63.3 

67.0 

69.2 

60.3 

64.95 

0    0.21 

+  0  42.75 

49  35  52.21  ^ 

63.0 

66.8 

69.1 

60.2 

64.78 

0    0.26 

0  55.47 

53.01 

63.0 

66.7 

69.1 

60.3 

64.77 

0    0.29 

1    2.81 

52.12 

1    f\  ■*  t*  «*<\ 

'•            K       t  ^       *9CS 

62.9 

67.0 

69.0 

60.0 

64.72 

0    0.31 

1    5.47 

51.60 

\  63. 

59           .58-r  u  10. ix 

1    5  11.78 

4*  88  29  27.77 

—  10.83 

66.04 

0    0.30 
0    0.27 

1    3.23 
0  56.02 

51.81 
51.89 

63.12 

66.90 

69.00 

60.36 

64.84 

-hO    0.22 

+  0  44.09 

52.11 

—  0  o.oe 

—  0  33.29 

327  35  56.74 

64. 

84        4.03 

—  0    0.34 

11  13  35.27 

4-    6  29  31.15 

•     . 

.     . 

-  0  12.19 

—  0  33.40 

-f  0  40.26 

+  1  37.61 

52  36  54.17  1 

0  45.49 

1  30.51 

52.30 

0  52.79 

1  24.79 

53.88 

0  57.06 

1  20.36 

53.72 

1    0.80 

1  16.33 

53.43 

1    3.75 

1  15.36 

55.41 

1    4.21 

1  14.16 

54.67 

> 

.07 

0  17.54 

13    5  16.79 

4-  88  29  31.57 

—  11.83 

64.61 

1    4.03 

1  14.58 

54.91 

1     1.80 

1  16.20 

54.30 

1    0.59 

1  18.39 

55.28 

0  53.47 

1  23.23 

53.00 

0  48.41 

1  28.40 

53.11 

Sept. 

29, 

10/u 

17856 

-fO  42.60 
0    0.00 

-f  1  36.20 
—  0  37.08 

54.10 
327    8  24.72 

62, 

76—    4.19 

—  0    0.34 

19  47  47.81 

4-6    2    1.21 

4-    8.67 

4-  9.95 

60.7 
60.6 
60.6 

63.7 
63.8 
63.9 

67.9 
68.1 
68.0 

58.5 

58.8 
58.8 

62.70 
62.82 
62.83 

-11  44.55 

4-63  22.81 

•* 

60.8 

63.5 

68.0 

58.7 

62.75 

11  44.28 
U  43.21 

63  21 .25 
63  20.02 

60.9 

63.7 

67.8 

58.4 

62.70 

.11  40  83 

KX  \9<  IK 

^mii  <;n  k^.9a 

\  •     ' 

—  15  15  30.68 

.            a 

•          • 

60.72 

M  79 

67.96  58.64 

62.76 

— —A  1        W.OW                w»^       AV>>vwwv       w       ww.ww^i 

J 

Object. 


COR.  IN  Si. 


Semi-diam. 


Saturn 
Venus 


M^^^i^^*^^^^ 


M.        8. 


—  0    0.35 


Observed 

Vertical  Semi- 

diameters. 


// 


0    9.93 
0    6.11 


Sept.  25.  Error  of  Runs,  4-0"17;  Mic.  coincidence,  40rl09. 
29.     do.  do.   4>0.44;  «'  40.105. 


<( 


Assumed  Latitude  38°  53'  39".25  North. 


62 


^^^^^^^^^^^^^M 


,^^0^0^^^^^^i^0^^^^0m0^t^t0m^»^*^^^^^**'^^*^*^^^»^*^^0^i^*^ 


1848] 


APPASLST   ML.    AVD    VtC.    OVICBVKD   VfTB   TSE   WEHSIAS    CIBCIX. 


1>AIK. 


I  19 


TlMEJi  or  TRXyj-TT  OVEE  WIB£S.      CIBCl£A3fICBC>MFTZKREU>i:n3& 


oiUWrrH  nVHERVEU. 


M<i(>ri,  H.  L.  {Mic.  Uj  ' 


Ul'(:>.Kni,f.V)ic.4j 


a    Cephei  .     . 
0    Aquarii    .   . 

Saturn,  Ul  and  N.L. 

y    Piscium 

Moon,  Islands.  L. 

7    Aquilie   .  . 

ft    Aquils  .  . 
Gl'Cygni     . 

(    Cygni    .  . 

li    Ccphei  '.  '. 


VA  36  ]«.315.4a.!I3.4IJ.a  43.3S> 
_      ..      _        _     15^ 

'X.itVi.it^ri   i.m.'i3$.tt't.in    ■>    T.4I     33}    (  40.443.a4^.»tO.it<]J 

n'.t a'.:iii'.ni'.ii'-'.^:^j'.:.ii'.iti  2S  4<.:i    xii)  u.>».«^.3£.fi3i.<i 

3:i.;tt-.iUi.3lt.iiZ.m.it:.iil  K  I1.4>:>  M«  13  16.450.1  $.4 |s.03>.T3'  .     .  30.1Ma.4i 

;.II>.dXc.I44.4J».l   ».34iA:!l  >  44.41  3I»  9>    ».312.(>t?.3  9.SI*.3i     .     .30.I9§<3.1S 

t4.4^.«l<>.TiM.43».'?J3.I    :.£S    T  34.7)  0    4    3.4  4-112.1   3.^  iM  _  .     .  30.198O.0J 

tt.HX.U  9.'*31.433.e4«.l«!.3£  14  31.19  3t§  4Q  3a.l3I.6r .039  J31.5 

>.aol.a   3.916.3a.*4I.r*4.i2s  49  16.41  390  43  i;.3«l.lT3.CP«I.SO.a 

..      ..     ^.^M.-titi.iX.-tr.iiH  i-.  SS.ti  333  39  u.i6ll.9S7.DgC.^at.O 


9.317.0   4.0.».3   ..  23  33  IS.e       3T  53  3G.4I;.l^.S31.?a3. 

3.633.047.7  0.113.3  »    0  33.16     349  31  31.034. 1».331.334. 

49  31  33.036.937.931.433. 


IG»61.(iJ5 
Ii660.4S 
l»GO.^i 


«.| 


.  3D 

.   » 
,30  41.14iX. 
"    ,40.900 
"     40.734 

■'   :4e.jei 

«  !40.4i9 
••  '40.436 
"    '40.40330. 130 GD.Si 

"    [40.441 


.535. .->T.9 13.331 
.435  .H1.0Si>.0  9.331 
.435.546.457.5:  8.919.931 
.6'33.&!  5.3 16.638.039.09] 
.950.6  1.713.523.734.431 
.  i  4.7  16.537. 53=. 6 50. 023 


;    "    ■•   33.337.537.730.239.15  41 
13    9.57       33    3  43.335.645.541.341.15 

33  36.30'  .     .     .     .  I  ..  i  ..  I  ..  I  .     . 
36  46.56     330  17  40.844.049.046.0,44.95 


.08130.138  60 .0'£ 
30.053^.7, 


I        f 
>0S3.I» 


30  5.33 
58  1.51 
57  37.50 


3U6  18  77.539.639.334.039.51 
330  3  43.0  44.7  51.7  47.046.35 
335  30    0.0  5.0   9.5   3.4  4.33 


.5' 9.130.531.543.553.433    9  33.91     3-23  34    3.1    S.015.8   7.0  7.98 


.355.0,  9.032. 


.037.038.119 
,515.4-26.519 
.3,  3.013.130 
.5^6.8  30.531 


3-23  35  59.563.071.065.0 


17  53.43 
9  39.36 

D    8.89 


8  57.460.063.360.560.78 
5. 553. 13 
9.046.90 


308    6  45.850.t- 60.5 53.5 
3.>9    6  43.3;44.831.649.0 


.G19.l'31.944.037.8   9.631 

.539.3   3.335.649.013.331  I 

.U13.e;48.ai9.5'51.333.-231  3 

.5'45.356.5   7. 5^18. 729. 731  3 

ai.«,4T .058.3  9. 630.931  4 

4.4  n.230.0'4^.8 55.332  4 

.o'lg.ol  5.1      .7  41.o'23  3 

ioasis  0  3 


1.74  350  43  1.8  3.9  9.5  4.0|  4.8 
3.36,  33  3  40.934.044.840.340.00 
7.80  3U  59  36.839.839.334.335.00 
fi.47  3.10  17  43. 0^46. 650.446. 846. 45 
;.04  306  n  0.3'  1.7  9.0  3.8|  3 
7.S3  390  43  60.559.673.0  64.064.03 
r.76  '  37  53  33.o'36.034.e30.030.95 
^.37  33.1  36  54. e53.361. 557. 437.25 
309  18  16.319.8M.030.631.15 
49  35  13.1  S.OlB.o'lI.ni 
34  61.3^33.064.058.568.93 
.15.345.556.953.75! 
53.1  43. 453.8  50.TSO.0O 


.  30.05064.351 
.   ».03069.3j5l 

.  I  jffl.054 

.  30.03863.033 
.  30.18363.459 
.  '30.183'63.3'39 
.  30.19364.339 
.  ».30663.9ST 
.  30. 30664 .057 
.  30.30463.831 
.  30.30463.336 
.  30.310'63.356 
.  30.310'63.55E 
.  30.33051.53G 
.  30.000!  I3S 
.   3U  .33660.333 

■i      IP 

.  30.34860.055 
.   30.34839.954 

-      I    I 


-^J.41.''.  !-H).439  +0.022 
i}.'ilil  0.373  0.U22 
-0.2lil   +0.a73   +0.022 


/  4.208 
5.532 
5.343 


1  lo  3.     MIcrnmrler  obBerrBlions  bI  53ni.  5S>.,  Om.  6s.,  I 

10.  'Very  unatesdy. 

15  10  27.  Micromctpr  obsprvalions  wVea  nl  44m.  18...  4' 

58m.  7j.,  Im.  34j.,  5m.  3a.,  8m.  33s.,  Urn.  56i..  lim 

35m.  49j. 
29,  34,  35,  3D,  40.  Unslcady.    Obstrvntiona  not  good. 
33.  Recorded  Iransii  diminiahed  one  second. 


NATIONAIL   OBSEBTATO&T — WASHINGTON. 


[   ^9   ] 


CORRECTIONS 

Corrected 
Readings. 

Zenith 
Point. 

COR.  IN  Si. 

OBSERVED 

REDUCTION 

TO  i86aa 

NADIR  POINTS. 

' 

> 

For  Inst. 

ForObj»t8. 

368069' 

Clock. 

Inst. 

R.  A. 

DEC. 

R.A. 

DEC. 

A. 

B. 

C. 

D. 

Means! 

»      // 

—11  40.73 
11  39.46 
11  37.08 

0    0.10 
—  0    2.47 
-h  0    0.07 

1       n 

+63  17.48 

63  15.85 

+63  15.16 

—  0    0.90 

—  0    0.89 
+  0  34.64 

—  0  14.10 
0  10.89 
0    0.03 

o     »       " 

359    6  42.28 

359    6  39.92 

31    0    5.79 

346  19    6.44 

349  20    1.52 

0    4    5.42 

// 
62 

62 

.76 
!30 

s. 
—    4.21 

•      ■ 

.22 

.22 
.22 
.23 

M.      8. 

—  0    0.05 

+  6    6.82 

—  0    0.19 
0    0.16 
0    0.04 

H      Bf.        8. 

21    0    3.18 

21  26  43.39 

21  46    7.99 

21  58  40.03 

22  7  20.52 

o     »       '/ 

+  38    0  18.77 
+  38    0  16.41 
+  69  53  42.28 

+  25  12  42.93 
+  28  13  38.01 
+  38  57  42.37 

8. 

+    7,07 

— *  l!l4 

+    7.17 
7.01 
6.24 

+33.55 
33.55 
28.43 

35.03 
37.17 
37.99 

60"2 
60.4 
60.2 
60,0 
60.5 

Sep.  29 

62"8 
62.6 
62.6 
62.5 
62.6 

1.5A. 

67"0 
66.5 
66.6 
66.7 
66.5 

57"6 
57.8 
58.2 
57.7 
58.0 

0    / 

17968 

61"90 
61.82 
61.90 
61.73 
61.90 

—  0    0.19 
±  0    O.ll 

60.26 

62.62 

66.66 

57.86 

61.85 

—  0    0.15 

0    0.00 

—  0    0.15 

0    0.00 

0  11.61 

2  32.37 

—  0  26.48 

348  40  19.96 
290  40  30.70 
335  29  33.57 

.23 
.24 
.24 

0    0.17 

0    0.64 

—  0  11.48 

22  14  16.79 
22  49  11.53 
22  57    9.70 

+  27  33  56.91 

30  25  51.35 

+  14  23  10.52 

7.12 

9.28 

+    7.91 

40.17 
53.32 

47.98 

^-0   o.w 

1—0    0.06 
i-O  35.65 

+  0  45.16 
—  0  10.90 
+  0  45.50 

37  53    8.89 

349  21  13.16 

49  35  53.37 

«1 

.85 

.25 
.26 

+  0    1.41 
—  0    e.16 

23  33  14.04 
0    0  30.74 

+  76  46  46.29 
+  28  14  50.56 

—    0.07 
+    7.85 

54.96 
53.34 

0  27.36 
0  21.30 
e  16.38 

0  52.37 

0  58.11 

1  2.48 

51.95 
51  .-63 
51.08 

e  13.22 
0  11.05 
0  10.22 

1    5.40 
1    7.31 
1    8.02 

50.84 
50.58 
50.46 

'61 

!85 

.28 

+  0  16.73 

1    5  14.88 

+  88  29  28.62 

—  11.83 

64.41 

jl     0  10.88 
i     0  12.05 
U     0  15.15 

H     0  20.10 
g     0  26.85 
^    0  33.59 

1^    0    0.04 

1    7.49 
1    5.77 
1    2.80 

0  58.89 
0  52.84 
0  46.59 

+  0  24.45 
—  6  32.85 

50.49 
50.04 
50.17 

50.91 
51.91 
52.40 

23    3    5.64 
330  17  12.13 

* 

65 

.01 

5.53 
.53 
.53 

+  0    9.29 

—  0    0.27 

0    0.19 

21  14  57.33 
21  23  30.40 
21  36  40.84 

+  61  56  39.88 
+  '9  10  46.37 

+    2.11 
9.01 

8.18 

24.53 
35.67 

64.5 
63.2 
62.2 
65.0 
63.1 
63.1 

Oct.  3, 
68.0 
67.7 
68.2 
69.0 
68.0 
68.0 

Night. 
67.0 
65.4 
65.1 
67.0 
65.2 
65.1 

64.0 
62.5 
62.0 
63.0 
62.0 
62.0 

17969) 

65.88  1 

64.70 

64.37 

66.00 

63.38 

63.35 

iH-O    0.03 

63.51 

68.15 

65.80 

62.58 

65.01 

ihO    0.06 
9     0    0.09 
(-0    0.01 

1  26.38 
0  48.19 
0  26.35 

306  17    6.14 
320    2  58.07 
335  29  37.86 

.53 
.53 
.54 

0    0.31 
0    0.24 
0  11.46 

21  50    0.00 

21  57  55.74 

22  57    9.50 

—  14  49  19.62 
—13  27.69 
+  14  23  12.10 

'  8!59 
7.93 

41.69 
47.61 

ifO    0.11 

--0    0.01 

0    0.18 

—  0  42.67 
+52  19.51 

—  0  31.39 

323  33  25.42 
323  28  24.12 
331  21  21.68 

65 

!oi 

.54 
.37 
.35 

0    5.71 
0    5.72 
0    0.19 

23    9  14.66 
23  57    6.64 
19  38  59.22 

+    2  26  59.66 
+    2  21  58.36 
+  10  14  55.92 

8.27 
'  8!51 

50.36 
'7.89 

0    0.00 
'      6    0.18 
--8    0.15 

0  37.11 

1  12.40 
0    0.87 

327    8  23.67 
308    5  40.57 
359    6  45.88 

.35 
.35 
.35 

0    0.21 
0    0.30 
0    0.02 

19  47  47.88 

20  9  33.71 

21  0    3.52 

+    6    1  57.91 
—  13    0  45.19 
+  38    0  20.12 

8.77 
9.93 
7.18 

9.88 
22.98 
32.65 

+  0    0.19 
0    0.07 
0    0.08 

—  0    9.44 
+  0  24.59 
+  0  34.77 

350  42  55.55 
23    3    4.66 
31    0    9.85 

.34 
.34 
,34 

—  0    0.08 
+  0    0.30 
+  0    0.55 

21    6  26.32 
21  14  57.52 
21  26  43.01 

+  29  36  29.79 
+  61  56  38.90 
+  69  53  44.09 

6.86 
+    2.19 
—    0.84 

24.78 
24.11 
26.94 

0    0.05 
-+0    0.19 
—  0    0.21 

—  0  33.07 
1  26.92 

—  2  32.17 

330  17  13.43 
306  15  36.97 
290  40  31.64 

.34 
.34 
.33 

—  0    0.19 
0    0.31 

—  0    0.39 

21  36  40.94 

21  49  42.00 

22  49  11.51 

+    9  10  47.67 

—  14  50  48.79 

—  30  25  54.12 

+    8.20 
'  9!33 

35.59 
54.  i9 

17969 

64.95 
64.92 
65.35 
64.83 
65.00 

—  0    0.29 
+  0    0.01 

—  0    0.07 

+  0    0.28 
0    0.35 

0    0.40 
+  0    0.41 

+  0  45.13 

—  0  26.54 

—  1  31.61 

+  0  45.47 

0  58.17 

1  5.61 
+  1    8.23 

37  53  15.79 
335  26  30.72 
302  16  49.47 

49  35  57.55 
57.44 

58.41 
58.64 

•^ 

.33 
.32 
.32 

+  0    0.95 

—  0.  0.17 

—  0    0.33 

23  33  13.38 
0    5  22.88 
0  36  55.24 

+  76  46  50.03 
+  14  20    4.96 
—  18  49  36.29 

0.01 

8.10 

+    8.15 

53.59 
53.35 
55.38 

63.2 
63.0 
63.0 
62.4 
62.5 

Oct- 5, 
67.2 
67.5 
68.0 
68.0 
68.5 

Night. 
66.2 
66.0 
68.7 
65.9 
66.5 

63.2 
63.2 
63.7 
63.0 
62.7 

—    0.32 

+  0  10.56 

1    5  12.31 

+  88  29  32.09 

—  12.50 

+62.24 

62.82 

67.84 

66.22 

63.16 

65.01 

.     Object. 

COR.  IN  m. 

Observed 

Vertical  Semi- 

diameter^. 

Sept.  29.  Erro 

Oct.     3.      do 

«*        5.      do 

r  of  Runs,  +0"44;  Mic.  c 

do.         0.35. 
1.        do.     +0.59. 

:oincidenc 

e,  40r.l05. 

Semi-diam. 

Saturn    . 
Moon     . 
Saturn    . 

M.       8. 

+  0    0.61 

1    8.73 

+  0    0,61 

»          A/ 

Assumed 

Latitude  38°  53' 

39".25 

North. 

[    350   ]  AFPAaENT   JR.    AND    DXC.    0B8E&TED   WITH    THE   MEKIDIAIT    CnWLE. 


NATIDNAIk  OBSEBTATOHT WASHIMCTOK.  [   251'    J 


,*[   25S    ]  IPPARENT   Jt.    AND    DEC.    DBSEBTED    WITB    THE    llEWDlkS    CIBCLE. 


HATIOMAL   OBSERTATOaT — WA8B1KGT01T.  [    263    ] 


[   864   ]  AFFAKENT   JR.    AND   DEC.    OBBEaYED    WITH   THE    HERIDIAH    CIRCLE. 


1 

9 


NATIONAL   OBSCRVATORY WASHINQTON. 


[  255  ] 


CORRECTIONS 


For  Inst. 


// 


—  0    0.01 


0    0.01 

—  0  0.01 
-h  0  0.04 
—11  43.10 


0 
0 


0.01 
0.U3 


ForObj'la. 


// 


-f  0  24.76 


Corrected 
Readings. 


Zenith 
Point. 

359059' 


23    3  10.13 


-f-  0  35.13.  31    0  11.72 

—  0  33.37  330  17  12.97 
1  15.84  307  33    3.95 

1  16.G1307  21  20.04 

0  32.32*331    8  42.96 

2  34.14290  40  31.04 


0    0.00—  0  26.74335  29  39.26 


0 
+  0 


0.06 
0.04 


—  0    0.24 


0  0.05 

—  0  0.02 
+  0  0.01 

—  0  0.06 


+  0  0.20 

—  0  0.05 
+  3  1.69 

—  7  21.26 

0  0.37 

0  0.23 

0  0.33 


+  0  35.90 
—  0  33.46 


1  15.95 


0  20.17 
0  26.47 
0  26.68 

0  11.06 


31  0  14.36 
330  17  15.06 


307  32  58.71 


341  5  24.28 
335  29  39.51 
335  26  31.71 

349  34  43.61 


0  50.83 


319  48  13.47 


3  14.30286  57    1.83 


0 
—  0 


0.01 
0.05 


1  16.25 
1  16.56 


H-  0  0.03 
-f56  56.99 
—  2  35.7 


307  42  53.32 
307  32  30.06 

0    4  10.94 
316  24  42.17 

40  28.88 


4  290 


—  0  27.09 
+  0  46.33 


+  0  31.92—  0  11.21 


0    0.00 


—  0  27.25 


0  44.92"+  0  47.23 


0  39.08 

0  33.40 
0  27.93 
0  24.18 

0  21.32 
0  20.71 
0  21.32 

0  23.49 
0  25.35 
0  32.61 

0  38.18 
0  43.69 

+  4  46.70 
—  5  45.03 


0  54.12 

1  0.01 
1  4.46 
1  7.69 

1  9.43 
1  10.20 
1  9.61 

1  8.06 
1  5.00 
1  0.73 

0  55.11 
+  0  48.57 

—  1  13.49 

—  1  13.77 


1 


359  29  36.55 

37  53  26.33 

349  21  22.98 

335  26  32.30 

49  36  4.72 

5.77 

5.98 
4.96 
4.44 

3.32 
3.48 
3.50 

4.12 
2.92 
5.91 

5.86 
4.83 

307  44  52.64 
307  33  20.61 


// 
66.32 


COR.  IN  ^. 


66 


65 


64 


65 


63 


31 


71 


26 


90 


81 


Clock.         Inst. 


8. 

—    9.18 


n.      B . 


OBSERVED 


R.A. 


DEC. 


Hft    H.«       8» 


4-  0  0.4721  14  56.50 
.19—  0  0.5621  23  30.29 
.19-1-  0    0.9221  26  42.39 


.19 
.20; 
.20! 

00 


0  0.42  21  36  40.68 
0  0.63'21  51  30.53 
0  17.52  21  52  50.46 


.63 


.77 
.78 


0 
0 
0 


0.7322  33  50.53 
7.34  22  49  11.07 
4.1222  57    9.58 


0  20.05 


13    5    8.82 


0    0.2221    6  26.21 


—  0 


.78+  0 


.78 

.79 
.79 
.79 


10.66 
.67 

.74 
.74 

.74 


.74 
.94 
.94 


—  0 

0 
0 

—  0 

+  0 
0 
0 

0 
0 
0 


0 
0 

4-0 

.94—  0 


.95 
.95 

.95 
.96 
.96 

.96 


.97 


+  0 
0 

0 
0 
0 


0.56 
0.92 
0.42 

0.63 
0.63 
6.27 

0.24 
0.22 
0.22 

0.29 
0.17 
0.18 

0.18 
0.17 
0.17 

6.69 
0.18 
0.18 

0.22 
1.80 
0.29 


0    0.22 


0  17.10 


12.07       0 
.07-h  0 


21  23  30.16 
21  26  42.13 
21  36  40.56 

21  50  9.11 
21  51  28.71 

21  52  50.17 

22  57  9.25 
0  5  22.92 

5  16  38.55 
5  26  59.87 
5  28  27.93 

5  34  7.60 
21  50  9.49 

21  51  23.92 

22  7  20.02 
22  33  57.56 
22  49  11.64 

22  57  9.41 

23  33  12.43 
0  0  30.59 

0  5  ^2.87 


REDUCTION 
TO  1860.0. 


R.A. 


o  »   " 
-h  61  56  43.06; 

-f-  69*53"44!C6 

+  9  10  45.91 

—  13  33  23.11 

—  13  45  7.02 

-f  10  2  15.90 

—  30  25  56.02 
4-  14  23  12.30 


+ 


... 


+  69  53  47.90 
+    9  10  48.60 


—  13  33 

—  13  45 

4-  19  58 
4-  14  23 
4-  14  20 

4-  28  28 


27.75 

•     . 

57.82 

14.50 

6.70 

18.60 


—    1  17  11.54 


—  34    9 

—  13  23 

—  13  33 

-h  38  57 

—  4  41 

—  30  25 

4-  14  23 

-H  76  46 
-h  28  14 

4-  14  20 


23.18 
33.33 
56.59 

44.29 

44.48 
57.77 

9.90 
59.68 
56.33 

5.65 


4" 


2.92 
9.31 
0.16 

8.47 

9.44 

8.28 
9.53 
8.09 


—  12.94 


4-    7.23 

9.32 
0.22 

8.48 

9.46 

'  9!46 

9.83 
8.14 
8.15 

10.35 
7.09 
8.32 

5.57 
9.52 


6.74 

'  9!60 

8.15 
1.01 
8.00 

4-    8.16 


1    5  10.70   4-  88  29  37.93—  11.11 


0.17121  50    9.30 
0.1721  51  20.69 


DEC. 


4-21 .07 

•    • 

35.27 

45.  i3 

44.41 
56.90 
46.31 


54.47 


23.18 
35.24 

4-44.65 


—67.98 
4-46.19 
51.85 

18.99 

9.38 

1.67 
44.89 


33.59 

57.57 

46.17 
45.19 
48.97 

51.82 


53.14 


—  13  23  31.904-  9.704-45.69 

—  13  34  3.95.  .  . 


^^^^^^^^^^^^0^ 


n 


NADIR  POINTS. 


A. 


63''5 
63.2 
63.3 
63.5 
63.7 


63.44 


B. 


Oct. 

72"9 
73.3 
72.5 
74.2 
74.0 


C. 


D. 


73.38 


62.0 
62.5 
62.8 
62.5 
62.8 


Oct. 
72.0 
72.6 
72.5 
72.0 
73.0 


62.72   72.42 


62.0 
62.0 
62.5 
62.3 
62.0 


Oct. 
70.0 
70.0 
71.1 
71.0 
70.0 


62.16   70.42 


58.8 
59.5 
60.0 
59.5 
59.6 


Oct. 
67.5 

67.8 
68.2 
67.8 
67.9 


59.48  67.84 


24, 

68"2 
68.6 
68.6 
69.0 
69.1 


68.70 


25, 

67.0 

67.5 

68.0 

68.8 

68.0 


67.86 


28, 

65.0 

66.5 

66.6 

67.0 

67.0 


66.42 


29. 

74.0 

74.0 

74.4 

73.9 

73.8 


74.02 


Night. 


60"0 
60.0 
59.5 
60.0 
59.3 


Means 


o 
17960 

6e"i5 

66.28 
65.97 
66.68 
66.52 


59.7666.32 


Night, 
59.5 
60.3 
60.0 
59.6 
60.0 


■ 


17969 

65.12 
65.98 
65.82 
65.73 
65.95 


59.8665.72 


Night. 
58.0 
58.0 
58.0 
58.5 
58.0 


58.10 


62.1 
62.4 
63.5 
62.6 
62.2 


17959 

63.75 
64.12 
64.55 
64.70 
64.25 


64.27 


17969 

65.60 
65.92 
66.28 
65.95 
65.88 


62.3665.93 


Object. 


COR.  IN  JR. 


Semi-diam. 


Moon 


M. 

4-  1 


8. 

7.87 


Observed 
Vertical  Semi- 
diameters. 


// 


Oct,  25,  Error  of  Runs,  -Hy'58. 
•<    28.     do.  do.       0.63. 

29.     do.  do.    +0  •  94 ;  Mic.  coincidence,  40r.  112. 


<4 


I 


Assumed  Latitude  38*»  63'  39".25  Nokth. 


64 


[256] 


APPABENT   Jt.    AMD    DEC.    OBSEKVED    WITH    THE   MEBIDIAH    CIBCLE. 


5"   'ss 


S  9 

^    SIS 


HATIOHAL   OBSSETATORY — WASHIHOTOIT.  [   257    } 


|268] 


AFPAKENT  A.    AHD    DEC.    OBSERVED    WITH   TEE    HEBIDIAY    CIRCLE. 


HJlTIOlfAL   OBBEHTATOBT — WABBUtOTOK.  [    359    ] 


(.1 


/ 


OBSERVATIONS 


WITH  THE 


PRIME  VERTICAL  TRANSIT  INSTRUMENT, 


1846. 


■^"^^^^^^^^ 


NATIONAL  OBSERVATORY. 


**  [  9M  ]  OBUKTATIon  WITH  THE  FBIICE  TUTICAL  TBAKIIT  IXBTBUHSHT. 


N&TIOIfAL   OBSeaVATOBT — WABHINOTOIT.  [   265    ] 


[  968  ]  oBBxaTATioiri  with  the  fbhis  txbtioal  teavht  nrSTsuiCEiiT. 


NATIOITAL   OBSEKTATORT — ^WASHINGTOK.  [  369    ] 


[   370   ]  OBSESTATIOHB    WITH  THE   PRIME    TEBTICAL   T&AH8IT   HTSTBUHEHT. 


VATIOHAL   OBBEHTATOBY — WA8BINOTOIT.  [   271    } 


1*1*1 


0B8BBTATI0H  WITH  THB  niKE  TEBTlCi,!;  T^AMMTT  ntlTBITHKHT. 


NATIOKAI.   OBSERVATORY — WASHmCTOH.  [  273   J 


[  S76   ]  OBBEKTATIOHB   WITH  TBI  PmiHB    TULTtCAL  TEJjrtIT  nrSnUKES^. 


NATIONAL    OBaEKTATOBT — WASHHTOTOV.  [   277    ] 


[  tre  ]  OB»ETATIOII»  WITH  THS  HUm  TXBTtClL  TSAHIIt'  IXSTXDmirr. 


HATIOHAL   OBSERTATORT — WASBtHSTOK. 


[S79J 


[  SBO  ]  OBSCKTATIOKI  WITH  THB  PBIKB  TEETICAL  TBJJIUT  IHITBmCEHT. 


HATIOSAL   0B8EATAT0&T — ^WASBUteTOH.  [    S8l    ] 


[  S82  ]  OBSEHTATtOKt   WITH   TBt    nUHB    TSATICAL   TBANBIT    IMSTSUMENT. 


NATIONAL   OBSEBVATOBT — WASBIHaTOM.  [   283    ] 


I  S8ft  ]  OBHETATlOBt  WITB  THE  PmnU   TEBnOAL  nUVBTT  IVBTBtlliBHT. 


IB 
I 


HATIOHAL   OBSEBVATORT — WABHIKOTOII. 


(M7) 


(  S88  ]  OBSEBTATlQiri  WITH  TBB  nUMB  TXBTICAL  imAirltT  UnBDHMT. 


NATIONAL   OBISBTATOKT — ^WA8HIN6tOII.  [    389   J 


HATIOHAL   OBS&KTATOBY — WA8HI1TQT0K. 


[893  1 


[  9M  i  OBiBBTATton  WTni-TBK  mm  TsmcAi.  fsmiT  mrnnnar. 


m 

m 


s 


HATtOMAL   0B8EBTAT0BT — WABHINGTON.  [    295   ] 


f  $tt  ]  OIIEBTATIon  WITB  THS  SBBCB  VKMIOAL  TmUIMT  Iir>tStl]IZ>T. 


NATIONAL    OBSeRYATOaT ^ 


BHINGTOH. 

[»7 





(UCTIONTO 
usao 

6.n   -15.93 

j 

s. 

OBJECTS. 

H. 

1 

B  Lyrro. 

5.80  +10.97 

II. 

8 

A™.>-™ou.. 

5.93       22.34 

H. 

6.7 

Cj-e.u,  (7330.) 

G.39       33.e9 

H. 

8 

Bi-«<^r<Zone,313. 

6.15  +31  .dO 

H. 

Cygni.  (7566.) 

9.80 

—73.28 

H. 

a  Booiiii. 

6.3] 

+23.03 

H. 

Bewcl'a  Zone,  313. 

s.„ 

20.30 

H. 

Be«d'aZonp,3]3. 

6.14       28. la 

1 

H. 

Cvgni,  (7462.) 

5.99,      26.10 

n. 

8 

Bi-aK]'aZone,314. 

6.05       36.15 

H. 

10 

Brawl 'iZon^SH. 

1 
5.93       34.89 

H. 

9 

^lonymuua. 

6.43  +38.38 

H. 

4.5 

a  LariTtic. 

9.81   —73.00 

H. 

I 

a  Boulia. 

6.13  +  9.7(1 

H. 

6 

C>-gni,  (6967.) 

5.84       11.78 

H. 

8       Efawr*  Zone,  314. 

7.10      33.34 

H. 

5.6  ei'Cyeiii. 

7.11       32.48 

1 

II. 

6 

ei'Cypii. 

1 
6.39       24.09 

II. 

7.8 

E™i.-I'iiZcinp,3I3. 

1 
5.96       10.30 

1 

H. 

" 

IS  S3  39.76 

+  C.44 

+31.82 

n. 

7.8 

rcnurH  Zone,  313. 

7.  Stnr  of 
19&.31. 
33&S7. 


Assumed  Latitude  38*  53'  38".S0  North. 


{    398   ]  0B8£KVATI0M8    WITH    THE    PRIME    TEBTICAL  T&AKSIT   IMSTRUMEHT. 


KATIOVAL   OBSEBf  ATORT— WA8HIHGTOIT. 


[299] 


: 

LEVEL  READINQS. 

Corr. 
for 
Lerel. 

MEAN  OF 
WIRES. 

CORRECTION 
FOR 

OBSERVED 

REDUCT 
1851 

nONTO 

D«l. 

i 

OBJECTS. 

Meaiu. 

DilT. 

Clock. 

Azimulli 
^dChg. 

of  Lev. 

R.A. 

..  |.. 

Die. 

H.    M.        1. 

M.      .. 

,_ 

B.  M.       *. 

0    .      .. 

.. 

- 

31 .93' 31 .80 
34.00J  33.58 

—  0.13 
1.49 

1—0.58 

21     1  21.68 

—1  19.79 

+1.31 

91    0    3.10 

38    0  19.78 

+  7.18 

+32                 H      61'Cygni. 

21.93'  31.80 
94.00|  3:2.58 

0.13 
1.43 

t     0.58 

21    1  33.90 

1  19.79 

1.21 

91    0    4.69 

38    0  16.94 

7.99 

31.91                   ei'Cygni, 

21.93!  91.80 
S5.43'  23.83 

0.13 
1.60 

1     0.64' 

21  57    2.11 

1  19.99 

1.30 

21  55  43.42 

36  15    8.16 

6.49 

34.67                        Benet'ii  Zone,  313. 

^.30 
23.55 

31.70 
33.15 

0.60 
—  1.40 

1-0.75 

21    9  43.37 

1  19.81 

1.18 

21    8  94.74 

38  36  57.13 

6.04 

33.00 

39.40 
94.95 

+  0.40 
-0.30 

j+O.W 

99  33  59.67 

1  30.09 

1.39 

22  32  40.97 

36  48    5.33 

6. CD 

1 

34.13'  23.13 
2*. 75.  23.30 

—  1.00 

-  1.45 

i-0.92 

93  30  23.43 

1  30.09 

1.13 

2223    4.4( 

38  50  52.93 

6.51 

40.77                        Ucerue,  (7880.) 

19.00   20.30 
22.55   23.48 

+  1.30 
—  0.07 

21    8    6.17 

1  24.83 

1.34 

31    6  43.6.- 

35  10  37.11 

6.39 

23.96                       BwwI'B  Zone,  313. 

19.00!  30.70 
^.55:  33.48 

+  1.70 
—  0.07 

i- 

21    6  18.95 

1  24.83 

1.99 

31     4  55.41 

35  40  56.85 

6.34 

23.      SS                 Anonymom. 

19.05 
33.98 

30.9(^ 
31.98 

+  1.85 
—  1.00 

j+0.32 

31    8  41.70 

1  34.83 

1.16 

21    T  18.03 

36    0  36.31 

6.31 

93                             Benel'B  Zone,  313. 

30.04 
33.91 

90.19 
22. 4i 

+  0.08 
-0.79 

]^.« 

91  40  39.88 

1  24.93 

1.39 

21  39  16.35 

35    9  33.35 

6.50 

31.                           AnonymDUB. 

19.55 
91.05 

90.99 
30.68 

+  1.4* 
—  0.37 

j+0.39 

30  18  45. SB 

1  34.69 

0.61 

90  17  31.80 

38  43  49.42 

5.96 

11.20                           Beaael'B  Zone,  311. 

19.90 

21.00 
31.50 

+  1. 10 
-0.90 

1     0.08 

21    7  59.38 

1  34.83 

1.10 

21    6  28.65 

3J  S6  44.05 

6.13 

U    j  19.95 
H   1  81.63 

91.44 
30.71 

+  1.49 
-0.93 

{     0.21 

90  48  56.64 

1  34.78 

0.31 

30  47  33.08 

38  46  12.95 

5.99 

R   1  31.80 

3I.5J 
33.05 

-0.30 
+  1.00 

i     0.26 

23  33  48.79 

135.07 

1.88 

93  33  35.60 

38  15  34.24 

6.59 

41.91                        Lacert«,{790].) 

B   133.03 

93.30 
33.55 

0.17 
0.50 

I     0.25 

23  30  28.08 

1  25.07 

+1.72 

93  IB     4.73 

38  50  53.97 

6.59 

40.59  H. 

Lacene,  (7880.) 

n      IT.BS 

B      1^.60 

17.95 
19.49 

0.10 
0.63 

]     0.27 

19  51  52.99 

1  38.9- 

—0.09 

19  50  33.93 

38    539.85 

6.08 

4.17  H. 

5 

Cypii,  (6849.) 

11      17.97 
H    .  19.05 

18.05 
31.40 

0.08 
1.S5 

i     0.61 

21    8  13.17 

1  39.11 

0.06 

21     6  43.00 

35  10  36.7b 

G.41 

23.81  H. 

8 

BeMeJ'g  Zone,  313. 

18.00 
21.09 

18.13 
90.98 

+  0.13 
—  0.04 

1     0.04 

91  36    5.11 

1  23.17 

0.90 

21  34  35.74 

33  59  14.04 

G.G 

30.24  H. 

[ 

fl 

Be<»e1's  Zone,  319. 

18.10 
31.00 

18.30 
31.05 

+  0.30 
0.05 

J     0.10 

31  55    8.59 

1  29.33 

.0.20 

21  53  39.16 

33  54    8.94 

6.09 

34.21  H. 

8 

B«»el'a  Zone,  313. 

»    1  18.16 
)    1  21.01 

18.85 
30.88 

+  0.69 
-0.13 

I     0.93 

91  50  19.9 

1  29.21 

0.27 

21  48  50.43 

35  95  46.31 

6.54 

1 
33.06  H. 

8 

Beesel'a  Zone,  313. 

1     ■  18.35^  18.95!  +  o.fiO 
•   !  2j.3i:  aa.isj  —  0.16 

j+fl.l7 

91  14  46.47 

-1  29.13 

-0.31 

21  13  17.03 

37  35  58.11 

+  6.9n 

Oct.  7.  AdjuWed  in  Azimuth. 

Ase 

CMED  Latitode  38°  Sy  38".80  Noh 

FH. 

[   802   ]  OBSEBVATIONS   WITH   TBE    PBIHI    TBBTICAI.   TKABBIT   IlTflTBDHEHT. 


MATIONAL  OBSESVATOBY — WABHIMOTOIT.  [    803   ] 


{  804  }  OBf  BRTATIOVI  VITH  THE  VBim    TUTICAL  TSUUT  nriT>aMS>T. 


HATIOXAL   OBSEBTATOBT — ^WASHIHQTOH. 


[306] 


[   306    ]  OBSEBTATIOHa   WITK  THE    FUME   THTICAL   nAVSIT  IMBTRmiEHT. 


NATIONAL   OBBSBTATOBT — ^WAflHDteTOir. 


[am] 


I  306  ]  OBBERTATlOIfS  WITH  TBB  FBJICE  TXSTICAL  nUMlT  IHSTRIWEBT. 


irATIOMAL    OBBESTATOKT — WABHIHCTOW.  [   309  ] 


[  310  3  oBSEarATioNS  with  the  prime  testical  transit  instruhekt. 


I 


HATIOVAL   OB8EKTATOKT — ^WASHIKSTOlf.  [   311    ] 


j-is 


OBSERVATIONS 


WITH 


THE    EQUATORIAL. 


184H. 


•«ii^^^^^^^^^>^^^^^^^^^^^^%^v^%^%^^^«««0«^^^^^^^^9^ 


NATIONAL  OBSERVATORY. 


1 


1316] 


OAfEATATlOirg  WITH  TBK  KQVATOAIAL. 


JuNB  25-^-cootinued. 


Objeet. 


' 


Starr 
Star« 
Star  I 
Comet 
Start! 


Comet   • 
Starn    . 


Comet   . 
Starn    . 


. 


, 


Chron.  times 
of  trannL 


h.  m. 
6  16 


8. 

1.3 
16  3.4 
16  36.0 
16  46.0 
21  20.0' 


24  30.0 
29    3.5 


30  57.0 
6  35  29.5 


Mic. 
readings. 


Jteof. 


(40.000) 
34.041 
67.170 


(40.000) 
71.874 


(40.000) 
70.910 


Comet— Star. 


Aa. 


+ 
+ 
+ 


m.  s. 
0  44.7 
0  42.6 
0  10.0 


—    4  34.0 


—    4  33.5 


—    4  39.5 


A  mic. 


— —    5.959 

—  33.129 

—  31 .874 

—  30.910 


O 


%^i^k^k^k^k^«^k^h^M^k^k^k^k#«#«**tf«#«M«%lMW 


2.  Observationi  or  Ehckb's  CoMSTy  1845. 

This  Comet  was  obsenred  here  but  twiee,  n :  on  July  10  by  FiTiff— 
CoFPnr,  and  July  11  by  Professor  HimvAKD.    It  was  so  ikintas  to  be  sctm^ 

m 

discernible. 


July  10. 


Object. 


Corr.  of  Chron. 


h.  m.    s. 
+  9  19  37.7. 


' 


1 

■ 


I 


Starr 
Starts 
Start 


Comet— Starr 
Ap  . 

Comet — Start 
Ap  . 

Comet^Star  I 
Ap  . 

Comet — Star  u 
Ap  . 


h.m.    s. 
8  31  59.67 
8  32    2.20 
8  32  34.66 


o    * 


n 


+  29  26  15.79 


Sid.  time, 
h.  m.  s. 
15  31    2.2 

15  31    2.2 

15  31    2.2 

15  43  42.0 


m, 

+ 

+ 

+ 
—      4 


s. 
44.12 

.00 
42.10 

.70 
9.33 

.04 
33.33 

.21 


// 


1  43.93 

.58 

8  12.54 

2.81 




Starv 
Comet 


July  1. 


Starv 
Comet 


Staro 
Comet 


15  46    0.5 
47  39.8 


49  19.8 

50  59.0 


52  34.0 
15  54  13.2 


(40.000) 
55.782 


(40.000) 
55.745 


(40.000) 
55.834 


+    1  39.3 


+    1  39.2 


+    1  39.2 


+  15.782 


+  15.745 


+  15.834 


C. 


. 


Corr.  of  Chron.    . 


Starv 


m.     8. 
—  18  26.5. 

h.m.     8.  o    '       " 

8  49  43.06    +  24  33  31.76 


Comet — Starv  . 
Ap  . 


Sid.  time. 

h.  m.     8. 

15  32  30.8 


m.    8. 
+      1  39.23    + 
4-  .09    + 


4    3.22 
1.23 


*  Recorded  10.0. 


Stars 
Comet 
Star  6 


Stars 
Comet 
Star  6 


Star* 

Comet 

Star* 


Chron.  times 
of  transit. 


h.  m.    8. 
23    3  42.5 

3  55.0 

4  5.0 


5  18.0 
5  30.0 
5  39.5 


7  31.0 
(invisible) 
23    7  53.0 


Blic 
readings. 


JZfM. 

(40.000) 
(40.000) 


(40.000) 

(40.000; 


(40.000) 
34.916 


Comei-43tar. 


m.  s. 
+    0  12.5 

—    0  10.0 


+    0  12.0 
—    0    9.5 


+    022 


^l 


A  mic. 


few. 
0.000 


O.000 


—    5.064 


Corr.  of  Chron. 


m.      s. 
--  18  40.5. 


Star  s 
Star* 


Comet— Star  s 
Ap    . 

Comet — Star  6 
A  p    . 


h.m.     s. 
5  39    2.43 
5  39  84.53 


o    •       " 
29  41  16.55 
29  40    0.04 


Sid.  time, 
h.  ro.    8. 
22  46    2.0        + 

22  46    2.0       — 


m.    s. 


// 


12.25 

0.00 

9.75 

.02 


+ 


o.oo 

0.00 

1  18.33 

41 


July  11. 


Stare 
Comet 


Stare 
Comet 


Stare 

Comet 

Stard 


22  56  42.0 
56  54.0 


58  12.0 
58  25.0 


59  10.0 

22  59  22.0 

23  0  11.5 


(40.000) 
38.408 


(40.000) 
38.283 


(40.000) 
38.222 
52.600 


+  0  12.0 

+  0  13.0 

+  0  12i0 

—  0  49.5 


—    1.599 


—    1.717 


1.778 
14.378 


'  ^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 


^^^^N^^^^^N^^^^^X 


Corr.  of  Chron.     . 


m.    8. 
—  18  41 .2. 


Stare 
Stard 


Comet — Star  e 
Ap  . 

Comet — Star  d 
Ap  . 


h.  m.     8. 
5  45  36.85 
5  46  37.45 


o    » 


// 


Sid.  time, 
h.  m.  8. 
22  39  32.5 


22  40  40.8       ^ 


X 

+ 


m.    s. 

12.33 

.01 

49.50 

.11 


29  39  56.96 
29  43   9.46 

0  36.13 

.17 

3  41.53 

1.59 


^^^%^^^^^^f^ 
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3.  Observations  of  Biela's  Comet,  1846. 

Comet  was  first  seen  by  Lieutenant  Maurt  on  the  12th  of  January, 
erved  as  often  as  practicable  until  the  19th  of  April. 


jAlfUART    12. 


ject 


Chron.  times 
of  transit. 


h.  m.    s. 

3    1  50.0 

3  26.0 

10  18.0 

11  52.5 

15  16.2 
3  16  50.8 


Mic. 
readings. 


Revs. 

(33.930) 
33.625 

(33.930) 
34.287 

(33.930) 
33.465 


Comet — Star. 


Aa 


m.     8. 

—  1  36.0 

1  34.5 

—  1  34.6 


A  mic. 


Revs, 

4 

+  0.305 
—  0.357 
+    0.465 


> 
u 

I 


M. 


Corr.  of  Chron. 


8. 

+  2.5. 


h.  m.     8. 
23  54  13.16 


o    >       ft 
—  0  26  29.65 


Sid.  time. 

h.  m.   s.  m.    8. 

3    9  10.6       —    1  35.03 

.00 


// 


+  2.13 
.00 


let — Star  a     . 

•         •         . 

ft  does  not  bear  illumination:  measures  difficult  and  not  reliable. 


January  13. 


1  41    8.0 
42  15.0 

44  54.8 

46  2.8 

47  56.8 
49    5.0 

53  11.8 

54  21 .0 

56  25.2 

57  35.0 

2  16  41.2 
16  46.5 

19  54.5 

19  59.8 

2  21    6.5 


(34.028) 
22.202 


(34.028) 
22.202 


(34.028) 
22.342 


(34.028) 
21.580 


(34.028) 
21.628 


20.300 
(34.028) 

20.463 
(34.028) 
7.754 


4-  1    7.0 


1    8.0 


1    8.2 


1    9.2 


1    9.8 


—  11.826 


11.826 


11.686 


12.448 


12.400 


1  12.0 
+  1    6.7 


12.709 
26.274 


*  Lieut.  Maury. 


M. 


Jaituart  13-^ontinaed. 


Object. 


Stars 
Star  6 

Stars 
Star  6 
Comet 


Chron.  times 
of  transit. 


h.  m.    8. 
2  22  54.5 
22  59.0 

25  27.7 

25  32.5 

2  26  40.0 


Mic. 
readings. 


lUm. 

20.523 

(34.028) 

20.485 
(34.028) 
7.792 


Comet — Star. 


Aa 


m. 


+  1  12.3 
+  I    7.5 


A  mic. 


Rett. 


—  12.693 
~  26.236 


t 

o 


H. 


Corr.  of  Chron. 


8. 

+  7.5. 


Stars 
Star  6 


h.  m.    8. 
23  54  13.15 
23  54  18.21 


o    »       '/ 
—  0  26  29.63 


Comet — Stars 
A  p  . 

Comet — Star  6 
Ap  . 


Sid.  time, 
h.  m.    8. 

1  59  42.5 

2  24    0.7 


m.    8. 

+    1    9.50 

.00 

+    1    7.10 

—  .01 


// 


—    3 


8.37 

—  .12 

—  6  44.48 

—  .24 


I 
I 

i 


i 


The  Comet  appeared  double,  or  rather  a  nebula  or  a  fainter  comet  was  in 
the  same  field,  1'  or  2'  N.  and  about  45.  preceding.  It  was  too  faint  to  be  ob- 
served with  sufiicient  accuracy  to  test  its  nature,  nebulous  or  cometary. 


January  14. 


Clear  night  and  calm.  Haze  about  the  horizon.  It  is  now  evident  that 
the  Comet  is  double.  The  companion  appears  as  bright  as  the  principal  one 
did  in  the  moonlight  of  Jan.  12th.  It  will  be  denoted  throughout  the  follow- 
ing series  of  observations  as  B',  the  principal  comet  being  ccdled  B^ 


I 


« 


H. 


80 


«^ 


B»  . 
B>  . 
Stare 
Starii 

B«  . 
B»  . 
Stare 
Starrf 

B«  . 
B»  . 
Starii 

B«  . 
B»     . 

Stare 
Stard 


^^^^*^>^^^^^^^*0^^^^^^^^ 


3  25.0 

3  29.0 

4  27.0 
9  30.0 

13  41.5 

13  45.0 

14  41.8 
19  44.0 


22 
22 

28 


3.0 
8.5 

5.8 


45  25.0 

45  38.0 

46  20.0 
9  51  22.0 


37.650 

(33.942) 

42.136 

28.546 

39.318 

(33.942) 

42.750 

28.212 

39.568 

(33.942) 

28.325 

38.946 

(34.942) 

43.628 

28.120 


4-  0    4.0 

—  0  58.0 

—  6    1.0 


4-  0    3.5 

—  0  56.8 

—  5  59.0 


4-  0    5.5 

—  5  57.3 

+  0    3.0 

—  0  52.5 

—  5  54.0 


—  3.708 

—  8.194 
4-  5.396 

—  5.376 

4-  5.730 

—  5.626 
4-  5.617 

—  4.004 

—  8.686 
4-  6.822 


M. 


* 


C. 


' 


[ 


i[  818  ] 
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.tf^ 


«^k^M«l^»^«^«^fe^«^i^ 


Jawaet  l^-^ontinodd. 


Object 


B»    . 

Stare 
Stare 


Chron.  timet 
of  transit. 


II*  m*    ■■ 

3  55  S6.0 
55  30.0 

2  56  23.5 

3  1  34.0 


Mic. 
rcadtoga. 


Revs. 

38.632 

(34.942) 

43.150 

33.023 


Comet— Star. 


Aa 


m.     a. 
+  0    4.0 

—  0  53.5 

—  5  54.0 


A  mic. 


Ren. 

^    3.690 

^    8.308 
+  12.919 


I 

O 


Conr.  of  ChroD. 


a. 
6.8. 


Stare 


h.  m.    a. 
23  59  15.63 


o     '        '/ 
^  0  31    0.12 


Ap 

BC^Starii 
Ap 
B*— Stare 


Sid.  time, 
h.  m.  a. 
2  29  26.2 

2  21    5.8 

2  55  23.2 

2  27  57.3 


m.  a. 
— 0  54.82 
—  .02 
—5  57.82 
+  .01 
—5  54.00 
+  .02 
— 0  4.00 
.00 


I      ft 

—2  10.55 
—  .07 
+1  30.76 

.04 
"3  19.03 

.08 
"1    9.03 

;04 


There  ia  diacordance  in  the  micrometer  readinga  of  Jan.  12, 13  and  14. 
The  zero  of  the  acale  correaponding  to  0.65  div.  on  the  mic.  hcAd,  the  dia- 
crepancy  may  be  removed  by  adding  Ir.  to  the  recorded  mic.  readinga  which 
are  leas  than  .65  for  Lieutenant  Maury 'a  observations,  and  to  all  of  Professor 
Coflin'a,  aa  would  be  required  by  the  different  mode  of  reading  of  the  two  ob- 
aervera.    The  readinga  here  printed  have  been  thus  corrected. 


Januabt  18. 


( 


/ 
' 


; 


/ 


B«  . 
B»  . 
Star/ 
Starg 


B«    . 
B>    . 

Star/ 
Steak 


B«    . 
B«     . 

Star/ 
Star  A 


B«     . 
B»     . 

Star/ 
Starik 


2  22  57.5 
23  3.0 
23  34.0 
25  11.0 


30  9.0 
30  13.5 
30  45.5 
33  44.6 


37  37.0 

37  42.0 

38  11.8 
41  11.2 


46  11.5 

46  16.2 

46  45.0 

2  49  44.6 


Recorded  52r.432. 


32.626 

(40.295) 

30.355 

17.142 


32.334 

r40.205) 

'30.570 

48.020 


33.446 

(40.295) 

31.490 

49.052 


33.180 

(40.295) 

30.682 

48.138 


+  0    5.5 

—  0  31.0 

—  2    8.0 


+  0    4.5 

—  0  32.0 

—  3  31.1 


+  0    5.0 

—  0  29.8 

—  3  29.2 


+  0    4.7 

—  0  28.8 

—  3  28.4 


+    7.669 

+    9.940 
+  23.153 


+    7.961 

+    9.725 
—    7.725 


+    6.849 

4-    8.805 
—    8.757 


+    7.115 

+    9.613 
—    7.843 


M 


%rf^#%^htf<k#>»#%#%#«^«^h^%rf« 


««MM 


Jahuart  18— eontinaed. 


Object 


Chron.  timea 
of  tranait 


B«    . 
B»     . 

Star/ 
StarA 


h.  m.    a. 

4  6  33.0 
6  36.0 
6  54.5 

4    9  53.3 


Mic. 
readinga. 


Muvi. 

33.663 
(40.295) 
30.205 
47.432* 


Comai— Star. 


Aa 


m.     a. 
+  0    4.0 

—  0  18.5 

—  3  17.2 


Amie. 


Ren. 

+    6.633 

+  10.090 
—    7.137 


t Recorded  323049'. 


Obaervation  of  angle  of  poaition  of  B*  and  B': 


Vemiera  of  Poa.  Cirde. 


h.  m.  a. 

Star  runa  along  mic  wire 

Mic.  wire  joina  B'  and  B>  at      2  53  30 

3  57  00 
3    1  30 


I. 

o    » 

93  35 

143  46 

144  38 
146  38 


II. 
o    f 

372  33 

323  54 

324  49t 
326  46 


Conr.  of  Chron.    . 


a. 
—  33.4. 


Star  A 


h.  m.    a. 
0  13  58.35 


B*— Star/     lat  aeriea 

A  p        •         .         • 

Bi— Star/  .  2d  aeriea 

A  p 

B*— Starg     . 

Ao 

B'— Star  A 

Ap        . 

B'—StarA 


B*— B> 
Ap 
B*— B» 

Ap 


1st  series 

.         . 
2d  series 
.         . 
1st  series 

•  • 

2d  series 


Sid.  time, 
h.  m.  8. 
2  33  56.3 

4    6  13.6 

2  24  48.6 

2  37  41.5 

4    6  13.6 

2  33  56.3 

4    6  13.6 


m.    a. 
—0  30.40 

.00 
— 0  18.50 
—  .01 
—2    8.00 

.00 
—3  29.57 

.00 
—3  17.20 

.00 
— 0    4.92 

.00 
— 0    4.00 

.00 


o    »       " 
0  51  31 .( 


r        it 

—2  26.1 
—  .1 
—3  35.' 


56.' 


i 


4-2  4.! 

-f  .( 

-f  1  49.1 

+  .] 

— 1  53.1 

—  .( 
— 1  42.; 

—  .] 


Niffht  clear  and  cold:  observationa  better  than  on  the  previous  dates, 
tail  of  B'  only  a  few  minutes  of  arc,  extending  towards  the  N.  E.;  that 
not  so  long,  nnd  nearly  parallel  witJi  the  first.    Nuclei  decided,  not  as  d( 
points,  but  rather  as  tliough  several  nuclei  were  grouped  together  about 


Jakuart  19. 


B«     . 
B»     . 

Star  A 
Stari 


B«  . 
B»  . 
StarJk 
Start 


9  48.0 

9  sa.o 

10  17.2 
15    2.4 


18  39.0+ 

18  43.0 

19  7.5 
2  23  52.8 


33.165 

(40.295) 
32.272 
42.728 


33.162 

(40.295) 
32.644 
42.712 


+  0    4.0 

—  0  25.2 

—  5  10.4 


-h  0    4.0 

—  0  24.5 

—  5    9.8 


+    7.13( 

-f    8.02: 
—    2.43: 


+  7.13:^ 

-f  7.601 
—  2.4n 


I  Recorded  295.0. 
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Jakuart  19 — contiDued. 


Object. 


Chron.  times 
of  transit. 


h.  m.    s. 

2  26  3] .5 
26  36.0 
26  59.5 
31  44.6 

35  6.0 
35  10.0 
35  33.0 
40  18.6 

52  40.0 
52  44.5 
52  4.0 
57  49.3 

3  1  40.0 

1  45.0 

2  3.8 
3    6  49.0 


Mic. 
readings. 


Revs, 

33.560 

(40.295) 

32.398 

42.642 

33.725 

(40.295) 

32.198 

42.364 

33.501 

(40.295) 

32.153 

42.277 

33.271t 

(40.295) 

31.933 

42.255 


Comet — Star. 


Aa 


A  mic. 


m.     s. 
4-  0    4.5 

—  0  23.5 
-^  5    8.6 

-h  0    4.0 

—  0  23.0 

—  5    8.6 

+  0    4.5 

—  0  19.5 

—  5    4.8 

+  0    5.0 

—  0  18.8 
— .  5    4.0 


Revs* 

+  6.735 

+  7.897 

—  2.347 

+  6.570 

+  8.097 

—  2.089 

+  6.794 

-f  8.142 

—  1.982 

+  7.024 

-f  8.362 

—  1.960 


t  Recorded  32r.271. 


Obserjation  of  position  and  distance  of  B*  and  B'  : 

Pos.  Vernier.    Mic. 
h.m.  s.         o    I  Revs. 

\T  runs  along  mic.  wire        .         .  92  29 

ansit  wire  joining  B<  and  B*  at  .        3  11  50        54  24        33.000 


Corr.  of  Chron. 


Mk 

M  % 


—Star  A 

—Start 

-B> 
>    . 


Sid.  time, 
h.  m.  s. 
2  33  40.5 

2  33  40.5 

2  33  40.5 


8. 

—  27 .9. 

h.  m.    8. 
0  13  58.34 
0  18  43.99 


m.     s. 
0  22.42 

.00 
5    7.70 

.00 
0    4.33 

.00 


// 


0  51  31.22 
0  54    9.55 


2    3.69 
.07 

—        0  33.97 

.00 

+        1  46.26 

-f  .06 


+ 


Not  a  favorable  night  for  observation. 


January  22. 


2  49  31.2 
50  49.0 
50  55.0 
53  20. 5» 

.57  17. 5t 

3  2  42.0 
2  47.4 

5  4.8 

6  25.0 
6  30.0 
8  56.2 

10  48.0 
3  12  49.4 


•  Recorded  305.5. 


51.270 
32.796 
(40.294) 
57.434 
51.945 


51.328 
33.380 
(40.294) 
57.833 
70.940 
51 .262 


+  1  23.8 
-f  0    6.0 

—  2  25.5 

—  6  22.5 

-f  0    5.4 


+  1  25.2 
-f  0    5.0 

—  2  26.2 

—  4  18.0 

—  6  19.4 


—  10.976 
-\-    7.498 

—  17.140 

—  11.651 


—  11.034 
4-    6.914 

—  17.539 

—  30.646 

—  10.968 


t  Recorded  375.5. 


9i 
t 

o 


M. 


M 


Start* 
B«     . 
B»     . 
Star  k 
Starn 
Star  m 
Star/ 

Star  j 
B«  . 
B»     . 


Chron.  times 
of  transit. 


h.  m.     8. 

a  16  6.0 
17  27.4 
17  33.0 
19  57.8 
21  13.0 
21  50.0 
23  51.0 

27  3.5 

28  27.0 
3  28  32.5 


Mic. 
readings. 


Revs. 
50.798 
32.640 
(40.294) 
57.472 
67.750 
70.994 
51 .232} 

50.886 

32.882 

(40.294) 


m.     s* 
+  1  27.0 
+  0    5.6 

—  2  24.8 

—  3  40.0 

—  4  17.0 

—  6  18.0 

+  1  29.0 
+  0    5.5 


A  mic. 


Revs, 

—  10.504 
+    7.654 

—  17.178 

—  27.456 

—  30.700 

—  10.938 

—  9.592 
+    7.412 


M, 


' 


I  Recorded  50r.232. 

Observation  of  position  and  distance  of  B'  and  B*  : 

.  Pos.  Vernier.  Mic. 

h.  m.    8.        Of  Revs, 
Star  runs  along  mic.  wire        .         .                             92  35 

Transit  wire  joining  B*  and  B*  at  .        3  41     0        56  53  30.664 

3  42    0        57  55  30.684 


Corr.  of  Chron. 


Star; 


B»— Star; 
Ap 

B»— Star* 
A  p 

B»— Star/ 
Ap      . 
B'— Starm 
Ap      . 
B»— Starn 
Ap      . 
B«— B» 
Ap      . 


s. 
.-  40.1. 

h.m.      8. 
0  21  58.03 


o    I         " 
—  1  10  24.19 


Sid.  time, 
h.  m.    8. 
3  10  12.5      + 


3  4  19.2 
3  4  19.2 
3  11  21.4 
3  20  32.9 
3    8  35.5 


4- 


+ 


m.    s. 

1  26.25 

.00 

2  25.50 

.01 
6  19.97 

.00 
4  17.50 

.01 

3  40.00 

.08 

0    5.50 

.00 


+ 

4- 
4- 
4- 
4-. 
4- 

4- 

4- 
4- 
4- 
4- 


2  42.17 

.10 
4  26.31 

.17 
2  52.32 

.10 
7  52.54 

.30 
7    2.99 

.27 
1  53.53 

.07 


Ground  covered  with  snow.    Windy  and  clear.    Observations  good. 


January  23. 


Staro 
Star  Ac 
B«  . 
B»  . 
Starp 
Star  9 

Staro 
Starfc 
B«  . 
B»  . 
Starp 
Star  9 

Staro 
Star  A; 
B«  . 
B>  . 
Starp 
Star  9 

Staro 
Star  Ac 
B«  . 
B»  . 
Starp 
Star  9 


2  39  57.5 

40  50.6 

41  35.0 

41  40.2 

42  40.0 
45  13.2 

48  46.0 

49  39.4 

50  26.0 

50  31 .0 

51  29.0 
54    2.7 

57  8.5 

58  2.0 
58  49.0 

58  53.8 

59  51.0 
2  24.8 


2 
3 


5 
6 

7 
7 
8 


25.0 
18.2 

6.0 
10.0 

7.0 


3  10  40.8 


60.970 

38.942 

32.760 

(40.319) 

73.844 

60.952 
39.045 
32.900 
(40.319) 
74.230 
73.845 

60.356 
38.250 
32.440 
(40.319) 
73.610 
73.310 

59.760 
37.916 
31.860 
(40.319) 
72.992 
72.698 


4-  1  4a.7 

4-  0  49.6 
4-  0    5.2 

—  0  59.8 

—  3  33.0 

4-  1  45.0 
4-  0  51.6 
4-  0    5.0 

—  0  58.0 

—  3  31.7 

4-  1  45.3 
4-  0  51.8 
4-  0    4.8 

—  0  57.2 

—  3  31.0 

4-  1  45.0 
4-  0  51.8 
4-  0    4.0 

—  0  57.0 
»  3  30.8 


J 

c 

—  20.651 

M. 

4-  1.377 

4-  7.559 

1 
' 

—  33.525 

1 

—  20.633 

1 

4-  1.274 

1 

4-  7.419 

—  33.911 

—  33.526 

' 

—  20.037 

4-  2.069 

' 

4-  7.879 

1 

—  33.291 

1 

—  32.991 

—  19.441 

4-  2.403 

4-  8.459 

' 

—  32.673 

—  32.379 

f  S22  ] 


XtBMBTATIOira  WITH  THB  BQVATOBIAI.. 


Fkbevakt  4. 

Fbbeuart  5— oootmiied. 

Object. 

Chron.  times 
of  transit 

Mic. 

Comet— Star. 

. 

OUect. 

Chron.  times 
of  transit. 

Mic. 
readings. 

Comet--Star. 

m 

readings. 

ft 

V 

. 

A  a. 

A  mic. 

o 

Aa. 

Amie. 

h.  m.    B. 

JCcsff. 

m.   8. 

Rev8, 

w, 

h.  m.    8. 

Aew. 

m.  8. 

Ren, 

B»    .     .     .     . 

3  38  30.0 

27.783 

+  0    6.5 

+  13.304' 

Starb    .     .     . 

3  56  31.4 

(40.035) 

+  0  55.6 

+  17.45 

B>    .     .     .     . 

38  36.5 

(39.987) 

Stare    . 

56  44.3 

63.565 

-- 0  33.8 

+    6.07! 

^           ' 

B«    .     , 

57    9.5 

+  0    7.5 

B»    .     •     .     . 

30  31.5 

37.577 

0    6.0 

13.410 

B»    .     , 

57  17.0 

57.486 

B»    •     •     .     . 

30  37.5 

(39.987) 

B«    .     , 

59  35.5 

53.080* 

+  0    6.0 

—  13.04 

B«    .     .     .     . 

33  51.0 

37.578 

0    6.0 

13.409 

B»    .     , 

59  41.5 

(40.035) 

B»    .    .     .     . 

33  57.0 

(39.987) 

B«    •     . 

4    0  48.5 

53.036 

+  0    7.6 

—  13.00 

B«    .     .     .     . 

33  51.0 

37.463 

+  0    6.5 

+  13.535 

B»    .     , 

0  56.0 

(40.085) 

B»    .     .     .     . 

3  33  57.5 

(39.987) 

B«    .     , 
B>    .     . 

3  17.0 
3  33.4 

53.070 
(40.035) 

+  0    6.4 

—  13.03 

Obseiratum  of  poaidon  and  distance  of  B'  and  B': 

*^ 

B«    .     , 

5    7.0 

53.098 

+  0    7.5 

—  13.06 

Poi.  Vernier.       Mic 

Bi    .     . 

5  14.5 

(40.035) 

h.  m.  a.           o    '              JZcw. 

Star  runs  along  mic  wire      •        •                        93  36 

B«    .     . 

14  39.5 

52.975 

+  0    5.5 

—  12.94 

Tninait  wire  joining  B*  and  B>      •    3  37  0           65  45           86.015t 

B»     . 

14  45.5 

(40.035) 

3  43  0           65  47           25.9S6| 

T 

B«    . 

19  54.0 

53.364 

+  0    5.2 

—  13.39 

B>    . 

B«    . 
B»    • 

19  59.3 

31  33.8 
4  31  41.0 

(40.035) 

53.473 
(40.035 

+  0    7.2 

Stary    .     .     . 
Stars    .     .     . 

3  55    1.5 

56  38.0 

(55.151) 

+  7  28.0 
5  51.5 

—  53.490 

—  13.43 

Stara    •     .     . 
B»    .     .     .     . 

57    7.5 
4    3  39.5 

3.661 

+  5  33.0 

1 

» 

' 

Observation  of  position  and  distance  of  B'  and 

Poa.  V< 

B»: 

m.    a. 

enier.     Mi 

Corr.  of  Chron.        •        •       ~  1  33^7. 

h.m.  8.       o 

Ma 

Star  runs  along  mic.  wire         •        •        •        •       92  :a 

-                                                               h.  m.    a.                   o    '      o 

Transit  wirejoiningB*  and  B^         .        4  37  0       68 

I       54.5 

Stary 1    3  94.24           —3  48  35.98 

Stara 1    5  30,71 

Sid.  time. 

h.  m.    s.                 m.    8.                     '       '' 
B>-^tary       .        .4    0  55.8           +7  38.00           +13  38.66 

m.      B. 
Corr.  of  Chron.  ,        .        .    —  1  38.3. 

Ap 

+          .03           +            .56 

h.  m.    s. 
Starb 113  58.80 

O     '        / 

B^— Stars 
Ap 

.  4    0  55.8           +  5  51.50 

—          .01 

—2  48  20. 

B>— Stara 

>  4    0  55.8           +  5  32.00 

Ap 

—          .01 

Sid.  time. 

,  3  39  58.4           —  0    6.35           +    3  10.84 

h.  m.    8.               m.    8. 

1        r 

Ap 

.00           +           J3 

B*— Starb  . 
Ap      • 
B»— Stare  . 

3  53    3.8         +  0  54.53 

+  4  31 

Decided  stellar  nucleus  to  each  Comet.     The  tails  of  the  two  Comets 

3  53    3.8         +0  31.67 

—  1  29 

reached  nearly  across  the  field,  and  are  nearly  paralld,  and  the  two  Comets 
themsdves  are  of  nearly  equal  intensity  of  light. 

Ap      . 

. 

B^B>         .         .42  56.3         —  0    6.53 

Observations  difficult.    Comets  dim  in  haze 

+  3  22 

February  5. 

• 

1 
Starb    .     .     . 

3  49    3.0 

(40.035) 

+  0  54.0 

+  17.930 

M. 

February  9. 

Stare    .     .     . 

49  34.8 

63.290 

+  0  31.3 

—    5.335 

:    B«    .     .     .     . 
B»    .     .     .     . 

49  49.5 
49  56.0 

57.955 

+  0    6.5 

* 
Starb    .     .     . 

B«    .     .     .     . 

4    1  19.4 

+  0    7.1 

52  56.0 

(40.035) 

+  0  54.0 

+  17.405 

B»    .     .     .     . 

1  26.5 

14.145 

Star  c    .     .     . 

53  19.0 

63.520 

+  0  31.0 

—    6.080 

Stard    .     .     . 

1  35.4 

(39.988) 

—  0    8.9 

—  25.8 

B«    .     .     .     . 

53  44.0 

+  0    6.0 

Star  e     .     .     . 

3  44.4 

16.712 

—  1  17.9 

2.5 

B>    .     .     .     . 

3  53  50.0 

57.440 

% 

I                      "                      "                      ■                      '■ 

B*    .     .     .     . 

4  35.5 

+  0    7.1 

B»     .     .     .     . 

4    4  42.6 

•Mn  Walker. 

■ 

•Recorded  54.080. 

tRei 

:orded 

35r.01£ 

i.                      1 

:  Recorded  34r 

.936. 

- 

^^^■^^H^^^^^^^^^r^ 


%i^^^^^^^ 
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February  9— continaed. 

February  11 

■ 

Comet— Star. 

Cornel— Star. 

Object. 

Chron.  times 

Mic. 

Objecu 

Chron.  times 

Mic 

• 

of  transit. 

readings. 

V 

of  transit. 

readings. 

Sl 

A  a. 

A  mic. 

00 

A  a. 

A  mic. 

o 

h.  m.    8. 

Revs. 

m.   8. 

Revs. 

M. 

h.  m.    s. 

Revs. 

m.   8. 

Rev8» 

•     •     ■     • 

4    6  29.5 

+  0    7.7 

B«    .     .     .     . 

5    8  45.5 

+  0    7.7 

M. 

•     t 

6  37.2 

B>     .     , 

»          •          • 

8  53.2 

d     . 

6  45.1 

—  0    7.9 

B«    .     , 

14  25.0 

+  0    7.6 

• 

11    0.7 

+  0    6.3 

B'    .     , 

14  32.6 

• 

11    7.0 

13.642 

•d     , 

11  15.2 

(39 .988) 

—  0    8.2 

—  26.346 

B«    .     , 

14  48.0 

+  0    8.0 

:e     . 

12  23.6 

16.650 

—  1  16.6 

—    3.008 

B»    .     . 

14  56.0 

• 

13  .38.1 

+  0    7.7 

B«    .     . 

19  42 

55.540    . 

15.505 

• 

13  45.8 

13.310 

B»     .     . 

(40.035) 

•e     , 

15    1.6 

16.688 

—  1  15.8 

—    3.378 

B«    .     . 
B«    .     . 

■ 

20  36 
23    6 

55.436 
56.028 

—  15.401 

—  15.993 

•     < 

16  16.4 

+        7.2 

B«    .     . 

26    0 

55.782 

—  15.747 

•     < 

16  23.6 

13.478 

rd 

16  30.0 

(39.988) 

—        6.4 

—  26.510 

Starf    . 

28  44.8 

(40.035) 

+  0  59.8 

—  29.753 

re 

17  39.1 
20  30 

16.581 

(39.988) 

1  15.5 

—  3.103 

—  15.676 

B«    .     , 
B»     .     < 

29  37.2 
29  44.6 

25.828 
10.282 

+  0    7.4 

—  15.546 

•     < 

24.312 

• 

Starf    , 
B*    .     , 

32  42.4 

33  35.8 

(40.035) 
26.360 

+  1    1.1 
+  0    7.7 

—  30.577 

—  16.902 

21  45 

(39.988) 
24.234 

—  15.754 

B»     .     , 
Starf    , 

33  43.5 
36  17.0 

9.458 
(40.035) 

+  1    1.0 

—  30.083 

22  42 

(39.988) 

—  ,15.738 

B«    .     . 

37  10.0 

25.878 

+  0    8.0 

—  15.926 

23  27.9 

24.250 

+  0    7.7 

B»     .     . 

5  37  18.0 

9.952 

C 

23  35.6* 

Observation  of  position  and  distance  of  B'  and  B*:                       S 

24  14.4 

+  0    7.7 

. 

Pos.  Vernier.     Mic.               C 

24  22.1 

Star  runs  alon^  mic.  wire  . 
Mic  wire  joimng  B'  and  B* 

h.  m.  t 

• 

1.            o     r 

92  32 

Revs, 

25  42.8 

+  0    7.7 

5  43  0 

155  10 

25  50.0 

•r                        ^ 

45  0 

155  22 

•c 

i   ', 

25  54.7 

26  25.3 
26  33.5 

—  0    4.7 
+  0    8.2 

Transit  wire 

6    2  C 

1          66  47 

58.956 

•d    . 

4  26  37.4 

—  0    3.9 

m.    s. 

Corr.  of  Chron.  —  2    5.5. 

h.  m.     8. 
SfAr  f 1  39  44.44 

-  3  40  51.37 

Observation  of  position  and  distance  of  B'  and  B^ : 

Pos.  Vernier.    Mic. 

h.  m.    B.         0     >         Revs. 

<N*  J  .* 

Vf  ic.  wire  joining  B*  and  B'  .         .        4  29    0        335  43 

Sid  time. 

f       // 

4  30  50        335  41 
rmnsitwire         .         .         .         .          4  35  31                         57.075 

n.  m. 
B»— Star  f    .         .      5  31 

s.                    m.     8. 
29.9           -f  1    0.63 

—  7  44.30 

-  .40 

4  37  36                        56.972 

A  p                •                  • 

.Ul 

4  50  10          65  24      57.414 

B«— B» .         .         .      5  21 

5.8           - 

-  0    7.73 

+  4    4.34 

A  p        •         •         • 

The  nucleus  of  B*  decided! 
means  as  bright. 

+            .01 
y  stellar ;   that    of   B»  diffi 

-h          .26 

m.  8. 
Corr,  of  Chron.     ,         .        —  1  55.7. 

ised,  and  by  no 

h.  m.   s.                    o    '       // 

5tard   .         .         .         .         .         1  31  49.86             —  3  18  18.25 

\ 

• 

Star  e 1  32  58.23             —  3  24  10.18 

Sid  time. 

h.  m.    B.             m.    B.                 '      '^ 

B»— Stard         .        •          4    6  57.9             0    7.67        —6  44.15 

Pebruary  12 

» 

\p                                                              _          .01        —          .27 
3»— Stflre         .         .          4    8  45.0        —  1  16.45        —  0  46.43 

\p                                                                             .00        —          .03 
S^Lb'     .         .         .          4  13    2.4        —  0    7.44        -f-  4    2.23 
\p                                                                           .00        +          -16 

Stares     .     .     . 
Starh     .     .     . 

4    9  45.0 
10  20.9 

69.932 
(40.140) 

4-  5  38.4 
-+-  5    2.5 

—  10.382 
-1-  19.410 

M. 

B«    .     .     .     . 

15  23.4 

59.550 

Stari      .     .     . 

71.376 

—  11.826 

^ery  bright  moonlisht.     Observations  difficult,  B*  has  the  greatett  in^ 
ity  with  two-thirds  me  light  of  B'. 

B»     .     .     .     . 

15  31.6 

—  0    7.2 

#                                     "^ 

B«    .     .     .     . 

22  55.7 

28.470 

•  Recorded  459.6. 

Star  i     .     .     . 

4  22  59.4 

40.140 

—  0    3.7 

—  11.670 

1 
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FuEVAET  IS— eoDtmuad. 


' 


Object. 


B*    . 

B»    . 
Stari 


B^ 
B> 

B> 
B^ 

B* 
B' 

B* 
B* 


Chron.  times 
oftraiudt. 


h*  in*     s* 
4  25    5.9 
35    9.1 

S7  33.5 
27  35.3 

38  53.3 
38  55.9 

33  54.9 

33  3.5 

34  45.7 

34  53. 41 

35  59.8 

36  8.3 

36  59.0 
4  37    7.3 


Mic. 
reading!. 


Jkm. 

38.390 

(40.140) 

37.744 
(40.140) 

37.630 
(40.140) 

(40.140) 
33.150 

(40.140) 
33.405 

(40.140) 
33.400 

(40.140) 
33.400 


Comet— Star. 


A  a. 


m.  8. 

—  0  3.3 

—  0  1.7 

—  0  3.7 

—  0  7.6 

—  0  7.7 

—  0  8.5 

—  0  8.3 


A  mic 


—  11.750 
^  13.396 
^  13.510 
+  16.990 
.+  17.735 
+  17.740 
+  17.740 


8 

O 


M. 


ObeenratioQ  of  position  and  distance  of  B*  and  B*: 

Fos.  Yemier. 
n.  m.  s. 


Slar  runs  alon^  mic.  wire 
Biic  wire  joining  B'  and  B' 


l^anait  wire 


4  43  30 

44  40 

45  40 

49  50 

50  45 


O    f 

373  30 

335  53 
837  13 

336  30 


Mic. 
JRm. 


58.340 
58.345 


Corr.  of  Chron. 


Star 


h.  m. 


f 


m.    s. 
—  0  53.4. 

s. 


B*— Starg 

A  p      '  . 
B*— Starh 
Ap        . 
A*— Stari 
B  p 

B<— B»  . 
A  p 


Sid.  time, 
h.  m.  8. 
4  14  31.0 

4  14  31.0 

4  33    5.9 

4  34  17.4 


1  39  16.11 
1  39  51.11 
1  44  59.47 

m.    8. 
+  5  38.40 


+  5 

H- 

—  0 

—  0 

+ 


.00 
3,50 

.01 
3.83 

.00 
8.00 

.01 


o    '      // 

3  53  14.45 

4  0  51.58 
3  53  5^1.33 

—  3  39.94 

—  .11 
+  4  59.03 
+          .20 

—  3    5.34 

—  .13 
+  4  30.39 
+          .18 


B'  has  the  largest  mass  of  light;  caueht  glimpses  of  two  nuclei  in  it.  Its 
tail  reaches  full  one-third  across  the  fidd.  B*  has  a  more  fiery  tail  nearly 
parallel  with  that  of  B^— «ould  see  by  glimpses  another  extending  towards  B* 
u  a  sort  of  arch.  Also  decided  appearance  of  two  tails  to  B*,  the  second 
going  ofiTin  a  direction  opposite  to  B*. 


Febeuart  13. 


Observation  of  position  and  distance  of  B*  and  B*: 

Po8.  Vernier.  Mic. 

h.  m.  8.  o    '  Revs, 

272  30 

4  26  0  66  40  59.928 

30  0  65  52  59.942 


Star  runs  along  mic.  wire 
Transit  wire  joining  B*  and  B^ 


B«    .     .     .     . 

4  44  11.5 

58.244 

W. 

B« 
B» 

B»     .     .     .     . 

44  19.8 

(40.000) 

—  0    8.3 

+  18.244 

Starj     .     .     . 

4  47    5.1 

64.809 

—  2  53.6 

—    6.565 

*  Recorded  43.4. 


l**^^M 


^^^^■^i^ 


«^a^i^i^H^^M«^ 


FuftuiLET  IS— contmasd. 


Object 


B«  . 
B>    . 

Starj 

V  . 
B>  • 
Starj 


•  •     • 

•  •     • 

•  •     • 


Chron.  times 
of  transit. 


h.  m.     s. 

4  49  38.5 
49  41.5 
53  36.0 

55  17.0 

55  35.7 

4  58    9.0 


Mic 
readiqgs. 


JReif. 

57.814 

(40.000) 

64.180 

58.118 

(40.000) 

64.664 


i 


A«. 


m.    ■• 

0    9.0 
9  53.5 


0    8.7 
9  53.0 


Amie. 


+  17.814 
—    6.9C6 


+  18.118 
—    6.5461 


Starj     . 

B«— Starj 
Ap 
B<-B»  . 

Ap 


Corr.  of  Chron. 


Sid.  time, 
h.  m.    a. 
4  51  37.5 

4  51  37.5 


m.    a. 
»  0  55.9. 
h.m.    a.  o     '     " 

1  58  99.09  —  4    7    5.51 


Stark 
B«  . 
B>    . 

Stark 
B»  . 
B»    . 

Stark 

B«    . 

B»     . 

Starl 

Starm 

Starn 

Staro 


B« 
B> 

B« 
B^ 

B« 

B' 

B« 

B» 

B« 
B' 

B« 
B> 


B« 

B' 


m.    a. 

—  9  53.03 

.00 

—  0    6.67 

.00 


—  1  40.01 

—  .08 
4  38.SS 

.31 


t 


Fbbevakt  16. 


4  39  30.3 
34  1.5 
34  11.5 

37  34.8 
43    7.8 

43  17.3 

44  40.5 
49  13.4 
49  33.5 
53  33.8 

55  53.8 

56  56.5 
58  33.8 

5  1  54.0 
3    3.8 

3  55.8 
3    5.4 

3  47.0 

3  56.8 

4  30.0 

4  39.8 

5  35.4 
5  35.0 

8  16.8 
8  25.7 

11  42.8 
11  52.5 

5  13  30 


(39.964) 
73.145 


(39.964) 
73.138 


(39.964) 
73.130 

73.868 
73.690 
66.454 
73.765 


(39.964) 
20.223 


(39 .964) 
20.110 


(39.964) 
20.147 


+  4  31.3 

—  0  10.0 

+  4  33.0 

—  0    9.4 

—  4  33.9 

—  0  10.1 

—  4  30.4 

—  6  39.4 

—  7  43.1 

—  9  19.4 

—  0  9.8 

—  0  9.6 

—  0  9.8 

—  0  9.8 

—  0  9.6 

—  0  8.9 

—  0  9.7 


+  33.181 


+  33.164 


+  33.166 


—  0.738 

—  0.560 
+  5.676 

—  1.635 


+  19.742 


+  19.854 


+  19.817 


^^0m^^^>^^^ 
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Fbbruart  16— continued. 
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FBBRUAmT  18— continued. 


^^^^^^^^^^ 


ct. 


Chron.  times 
of  transit. 


h.  m.    s. 
5  15  58.4 

16  8.3 

17  38.8 
5  17  48.7 


Mie. 
readings. 


(39.964) 
20.150 

(39.964) 
20.126 


Comet— Star. 


Aa 


m.     s. 


—  0    8.9 


—  0    9.9 


A  mic. 


Rtvi. 
+  19.814 


+  19.838 


t 


Object 


M. 


Chron.  times 
of  transit. 


Observation  of  position  and  distance  of  B*  and  B* : 


ms  along  mic.  wire 


vire  joining  B'  and  B* 


h.  m.  s. 

5  22    5 

26  15 
30  15 
32  10 
34  27 

37  18 

38  10 


Pos.  Vernier, 
o      ' 

272  35 


334  32 

335  20 
335    0 


Mic. 
RtvSt 

18.328 
17.685 
17.590 
17.740 


Corr.  of  Chron. 


m.    s. 
—  1    6.2. 


tark 

tar  1 

tar  m 

tarn 

tar  o 
I 


Sid.  time, 
h.  m.  s. 
4  40  41.4 

4  48  7.2 

4  48  7.2 

4  48  7.2 

4  48  7.2 

5  5  21.4 
5  ]2  19.2 


h.  m.    s. 

1  59  18.41 

2  8  12.02 
2  10  31.26 


m.    s. 
4-  4  32.40 
+  .01 

—  4  20.40 

.00 

—  6  39.40 

.00 

—  7  43.10 

.00 

—  9  19.40 

.00 

—  0    9.62 
+  .01 


// 


—  4  57  16.61 
4  48  48.46 

—  4  48  51.87 


»      // 

+  8  15.61 
+  .35 

—  0  11.37 

.00 

—  0    8.78 

.00 
+  1  27.44 
-f  .05 

—  0  25.19 

.00 

+  5    5.24 
+  .21 


erening  twilight  B'  became  visible  the  first,  having  one-third  more 
B^    Perceived  a  diamond-like  nucleus. 


February  18. 


4  37  46.0 

38  9.0 

39  42.8 

40  7.0* 

41  36.8 

42  1.0 

43  37.8 

44  0.8 
47  26.0 

50  37.7 

51  2.6+ 

55  23.8 

55  50.2 

4  59  12.1 


(39.970) 
29.135 

(39.970) 
29.152 

(39.970) 
29.164 

(39.970) 
29.178 
16.590 

(39.970) 
28.938 


+  0  23.0 

+  0  24.2 

+  0  24.2 

+  0  23.0 
—  3  25.2 
+  0  24.9 

+  0  26.4 


(39.970) 
28.590 
16.545  —  3  21.9 


—  10.835 

—  10.818 

—  10.806 

—  10.792 

+  12.588 

—  11.032 

—  11.380 
+  12.045 


M. 


•Recorded  2.0. 


t  Recorded  52.6. 


Starp 
B»    . 
Starq 

0tar  p 
B>  . 
Starq 

Starp 

B« 

B> 

Star 

B« 

B> 

Star 

B« 

B* 

Starp 

B« 

B' 

B« 
B> 

B« 
B> 

B* 

B> 

B« 
B> 


h.  m.    s. 

5  1  24.6 
1  51.4 
5  12.4 

7  14.2 

7  42.5 

11     1.8 

15  32.4 

15  53.8 

16  3.9 

16  38.0 

16  59.2 

17  9.1 

18  36.2 

18  56.8 

19  6.4 

19  53.4 

20  15.0 
20  25.0 

28  48.2 
28  58.3 

35  11.2 
35  21.4 

41  19.8 
41  30.0 

49    6.0 
5  49  15.8 


Mic. 
readings. 


Comet— Star. 


Btvi, 

(39.970) 
28.204 
16.570 

(39.970) 
27.632 
16.518 


60.518 
(39.970) 

(39.970) 
19.424 

60.695 
(39.970 

(39.970) 
19.300 


Aa 


m.     s. 
+  0  26.8 

—  3  21.0 
+  0  28.3 

—  3  19.3 
+  0  31.5 

—  0  10.1 
+  0  31.1 

—  0    9.9 
+  0  30.2 

—  0    9.6 
+  0  31.6 

—  0  10.0 

—  0  10.1 

—  0  10.2 

—  a  10.» 

—  0    9.8 


A  mic. 


Aera. 

—  11.766 

—  11.634 

—  12.138 
+  11.314 


M. 


+  20.548 
+  20.546 
+  20.725 
+  20.670 


Observation  of  position  and  distance  of  B*  and  B*: 


Star  runs  along  mic.  wire 


Mic.  wire  joining  B*  and  B* 


h.  m.   s. 

5  53    0 
'  54  50 

56  57 

6  0  24 


Transit. 

m 

Mic. 


•         • 


2 
4 

5 
30 
34 
35 
39 
41 
42 
45 


26 
3 

44 
0 
0 
0 
0 
0 
0 
0 


Pos.  Vernier. 

o      I 

272  26 


157  51 

156  25 
155  30 

155  15 
247  25 
247  18 
247  51 

157  30 

156  32 

157  18 
156  46 


Mic. 

RCVSm 

16.754 
16.692 
16.728 


16.382 
16.424 


m.    s. 
Corr.  of  Chron.  —  1  11.8. 

h.  m.     s. 

Starq 2  17  24.82 

Sid  time, 
h.  m.     s.  m.    s. 

4  58  15.6 
4  48  53.8 


B»— Star  p 


A  p 

B>— Star  q 

Ap 

B^B» 

A  p 


4  56    9.4 

5  27  16.9 
5  37  34.6 


+  0  27.10 
.00 

—  3  21.85 

.00 

—  0    9.99 


+ 


.01 


o    »       " 
—  5  26  54.97 

t      ft 

-  2  52.49 

—  .11 
+  3  3.25 
+         .12 

+  5  17.70 
+  -21 


; 


B*  half  as  brifht  again  as  B^    The  tails  distinct  and  nearly  parallel. 
Nucleus  of  B*  bright  and  diamond-like,  that  of  B'  not  so  distinct  as  before. 


§2 


^^^^%d 


^^ 
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OBSKBYAnOVt  WITH  THB  BQUATOmUZ*. 


FmuwAXt  91. 


FnMiuaT  98. 


Object 


Sitf  r 
Stura 
B>    . 

Stttrr 
Start 

B^  . 
B»    . 

B»  . 
B>    . 

B«    . 

B*  . 
B>    . 

B*  . 
B>    . 


Chron.  timea 
of  tnnait. 


Mie. 
nadinga. 


h.  in*    a. 
5    3  40.3 
5    5.5 

7    3.6 

10  7.3 

11  31. 5» 
13  18.4 
13  31.6 

19  34.3 
19  45.8 

33  40.3 
33  51.4 

36  35.8 
36  38.7 

38  39.8 
5  38  41.4 


Mi99» 

(99.970) 

68.505 

(39.970) 
33.563 

68.440 

63.938 
(39.970) 

63.933 
(39.970) 

63.033 
(39.970) 


Comei— Star. 


Aa 


m.     a. 
+  3  33.5 
+  1  57.3 


+  3  34.4 
+  3  0.1 
+  0  13.3 


+  0  11.6 


+  0  11.3 


+  0  13.9 


+  0  11.6 


Amic 


+  38.635 


+  38.470 
+  35.878 


+  33.958 


+  33.953 


+  33.063 


& 


M. 


'■ 


Obaervatioii  of  poaition  and  diatanee  of  B^  and  B> 

n.  in.  a. 


Star  mna  alop^  mic.  wire 
liie.  wire  joining  B'  and  B^ 


TtaOiit 


5  31  0 
838 
37  0 
400 
44  0 


Poa.  Temier. 
o     ' 

373  36 
835  53 
885  59 


66  36 


Mic. 


66.040 
66.135 
66.153 


Starr 

Star  a 
B«    . 

Starr' 
B«    + 
B'    t 

Starr 
Stara 
B»  . 
B>    . 


5  53  14.4 
53  39.8 
55  35.0 

59  58.0 

6  3  30.4 
3  31.3 

6  43.5 

8    9.0 

10    7.5 

6  10  18.6 


(39.970) 
33.630 


(39.970) 

66.305 

(39.970) 
33.490 

66.060 


+  3  33.3 
+  0  10.8 


+  3  35.1 
+  3  9.6 
+  0  11.1 


+  36.335 


+  36.110 
+  33.590 


Corr.  of  Chron. 


m.    s. 
—  1  33.7. 


Starr 
Stara 


B>— Star  r 

A  p 

B^— Stara 

A  p 

B*— Star  r 

A  p 

B*— Stara 

B^B» 


h.  m.    a. 
3  36  37.99 
3  37  53.37 


// 


6  19    0.19 
6  30  55.70 


l£-Bi 
Ap 


Sid  time, 
h.  m.    ■• 
5  37  13.3 

5  38  55.0 

5  54  13.3 

5  54  12.3 

5  33  40.0 
5  31  43.6 


m.    a. 
+  3  28.80 
+  .01 

+  3    3.33 
+  .03 

+  3  30.60 
+  .03 

+  1  55.20 
+  .03 

—  0  11.77 


// 


+  7    1.51 
+  .35 

+  8  55.11 
+  .44 


+ 


.01 


+  5  54.30 
+  .30 


Obeer^rationa  of  this  evening  very  unaatiafactory. 
*  Recorded  ISm.  f  Nearly  obacured  by  clouds. 


Object. 


Start 
B«  . 
B>    . 

Start 
B«  . 
B>     . 

Start 
B»  . 
B»    . 

Start 
B«  . 
B>    . 

Start 
B«  . 
B«    . 

B«  . 
B»    . 

B«  . 
B'    . 


B« 
B> 

B» 
Bi 


Chron.  timea 
of  tnnait. 


h.  nu    a. 

4  48  37.3 
51  11.4 
51  33.9 

5  8  41.9 
11  30.3 
11  33.0 

13  36.3 
16    5.7 

16  17.5 

17  38.8 
30    8.5 

30  31.0 

91  54.8 
94  35.6 
94  48.3 

39  34.3 
39  46.4 

31  56.4 

33  8.3 

34  85.4 
34  48.0 

37  55.4 
5  38    7.8 


readinga. 


(89.957) 
10.945 

(39.957) 
10.188 

(39.957) 
10.155 

(39.957) 
9.834 

(39.957) 

9.175 

63.563 
(39.957) 

63.706 
(39.957) 

63.536 
(39.957) 


Comat    Star. 


Aa 


m.     a. 

t9  45. 
0  11. 


6 
5 


+  3  50.1 
+  0  11.8 


+  8  51.3 
+  0  11.8 


+  3  53.3 
+  0  13.5 

+  9  53.4 
+  0  13.6 

+  0  13.9 

+  0  11.8 

+  0  19.6 

+  0  19.4 


Amic 


Aw. 

—  39.01S 


—  ».7a 

—  39.808 

—  30.191 

—  30.181 

—  33.eOS 

—  33.749 

—  33.5n 


Obaerration  of  poaition  and  diatanee  of  B*  and  B*: 


Star  runa  along  mic.  wire 
Tranait  wire  joining  B*  and  B* 


h.  m.  a. 


Poa.  Vernier,    fifie. 


Mic. 


5  40 
43 
45 

48 
53 


0 
0 
0 
0 
0 


o     f 
93  38 
66  43 


Jtnft 

65.988  < 

66.965 

67.038 

67.274 

66.740 


58  30       154  53 


Corr.  of  Chron. 


m.    a. 
—  1  95.8. 


Star  t 


B^— Start 

Ap 

B^B» 

Ap      . 


Sid.  time, 
h.  m.  a. 
5  11  36.5 

5  30  43.3 
5  30  48.4 


h.  m.    a. 
3  33  37.71 


ra.    a. 
+  3  50.59 

—  .01 

—  0  13.13 


.01 


o    »      " 
—  6  20  47.80 

—  7  40.00 

—  .38 

+  6    4.93 

+         .30 


Comets  found  in  twilight,  B'  the  brightest;  B*  having  the  most  iz 
light :  a  line  of  nebulous  matter  a  little  arehed  joins  the  two  comets, 
in  the  evening  an  appearance  of  a  double  nucleus  to  B'  and  a  second 
inclined  130^  to  the  nrst.    An  arch  of  cometary  matter  seems  to  join  tbei 
nuclei. 


February  36. 


Staru 
Starr 
B«  . 
B»     • 


5  26  36.0 
27  28.8 
29  46.5 

5  30    1.5 


(39 .963) 
9.316 

39.604 


+  3  35.5 
+  3  33.7 
+  0  15.0 


n 


—  10.355 
+  20.98( 


>^^^*^s^^i^^^^^^>^^^^^^^t^^i^t^^^^^^^^^^^ 


NATIONAL  OBSEBTATOBT — ^WABHINGTOV. 
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Fbb&uaat  S6— continued. 

Mamcu  3.                                  ^ 

Object. 

Chron.  times 

Mic. 

Cometr— Star. 

• 

u 

t 

Object. 

Chron.  times 

Mic. 

Comet— Star. 

1 

O 

of  transit. 

readings. 

. 

1 

o 

of  transit. 

readings. 

«r 

Aa 

A  mic. 

Aa 

A  mic. 

h.  m.    8. 

Revs, 

m.     8. 

Revs, 

h.  m.    8. 

JlMf. 

m.     8. 

Revs. 

9ttfa    .     .     . 

5  32  59.0 

(39.963) 

—  10.372 

M. 

Starw  .     .     . 

7  25  31 .8 

(39.952) 

+  5  44.2 
+  3    2.2 

—  33.348 

M. 

Surf 

33  51.6 

9.350 

+  20.241 

Starx 

28  13.8 

B>  . 

36  11.0 

Stary 

28  55.0 

25.150 

H-  2  21.0 

—  18.546 

B*  . 

29.591 

B«    . 

30  56.4 

+  0  19.6 

3liro 

42  43.2 

(39.963) 

+  3  30.8 

—  11.099 

B»    .     . 

31  16.0 

6.604 

B*  . 

43  35.8 

45  58.2 

46  14.0 

9.322 

28.864 

+  2  38.2 
+  0  15.8 

+  19.542 

Star  w 
Starx 
B«    .     , 

34  19. 9« 
37    2.5 
39  48.0 

(39.952) 
50.088 

+  5  47.1 
+  3    4.5 
+  0  19.0 

—  33.574 

—  43.710 

BbuvL 

48  30.4 

(39.963) 

—  11.181 

B»    ,     , 

40    7.0 

6.378 

BfUT 

49  22.6 

9.265 

+  19.517 

B>  . 

50  46.2 

B«    .     . 

42  35.4 

+  0  19.5 

B>   . 

28.782 

B>    .     , 

42  54.9 

DP   . 

6    1  21.8 
1  37.0 

+  0  15.2 

B«    .     . 

B»    .     . 

43    8.8 
43  28.6 

+  0  19.8 

BP  . 

2    7.0 

+  0  14.8 

B>   . 

2  21.8 

B«    .     . 

43  39.6 

+  0  19.7 

DP  . 

3    6.0 

+  0  15.0 

B»    .     . 

43  59.3 

B>   . 

3  21.0 

B«    .     , 

45  33. 

69.470 

—  29.518 

DP  . 

4  48.5 

+  0  15.1 

B»    .     , 

(39.952) 

V   . 

5    3.6 

DP  . 

5  29.5 
5  44.2 

+  0  14.7 

* 

B«    .     , 
B'    .     , 

47  19. 

69.510 
(39.952) 

—  29.558 

DP  . 

12  30. 

66.780 

—  26.817 

B«    .     . 

7  47  50. 

69.555 

—  29.603 

V  . 

(39.963) 

• 

B»    .     . 

1    (39.952) 

m 

16  47  5 

+  0  14.5 

1                     1 

17    2.0 

■    — 
m.    8. 

?•    ■ 

18  20.0 

+  0  14.0 

Corr.  of  Chron.        .        .        — 156.6. 

►  .    , 

18  34.0 

h.  m.    8.                  o    »      // 

f  •     • 

19    7.0 

+  0  14.5 

Starw 3  24  55.94           —9    7  19.75 

"  .     . 

19  21.5 

Sid.  time. 

1 

•         • 

21    0. 

(39.963) 
13.340 

—  26.623 

h.  m.    8.                  m.    8.                        '      *' 
.  B>— Starw       .        7  33  44.9           +  5  45.65                    8  35.50 

Ap  .       .        .                                   —          .06              —          .86 

•          • 

25    0. 

66.870 

—  26.907 

B»— Starx        .           33  44.9           +3    3.35 

•          • 

(39 .963) 

38  10.4                                           —11  13.40 

•           • 

30  56.4 
6  31  11.2 

(39.963)        +  0  14.8 
13.930 

—  26.033 

Ap.        .        .                                  ^          .08              —        1.12 
B>— Star  y        .           29  19.4           +  2  21.00              —  4  45.72 

•           •          '               1                                       1                                      1                                      1                                       II 

Ad...                                   —          ,03               —          .48 
B<— B>     .        .           38  24.6           —  0  19.52 

44  57.4                                           -f-  7  35.40 

Obaenration  of  position  and  distance  of  B'  and  B*: 

Fob,  Vernier.           Mic. 

A  p  .        .        .                                  +          .05               -1-          .76 

h.  m.  8.             o     '                Ren. 

liar  runs  along  mic.  wire                                     92  24 

B'  at  least  six  times  as  bright  as  B*. 

6  36  0                                     9.930* 

6  41  0                                    70.184 

6  45  0                                    10.050 

March  4. 

die.  wire  joining  B*  and  B^         6  48  0           153  14 

C    CA    A                      t CA     OJ 

6  50  0             154  x4 
6  53  0           154  23 

Starz    .     .     . 
B«    .     .     .     . 

7  34  41.4 
35    7.0' 

+  0  45.6 
+  0  20.0 

M. 

m.    s. 

Corr.  of  Chron.        .        .        —138.4. 

B>     .     .     .     . 

35  27.0 

(39.982) 

■ 

C^' J       »• 

Star  a    .     .     . 

35  36.0 

55.930 

—  0    9.0 

—  15.948 

Sid.  time. 

h.  m.    s.                 m.    8.                          '      " 

Star/9    .     .     . 

36  16.8 

—  0  49.8 

(1 Star  u       .        5  36  29.3           +  3  28.15 

39  17.2                                              —  2  45.66 
.  4>            .         .                                               .00                —          .14 
(t—Star  T       .           36  29.3           +  2  35.45 

Starz    .     .     . 
B»     .     .     .     . 

37  48.5 

38  35.0 

(39.982) 

+  0  46.5 

Star/?    .     .     . 

39  24.5 

61.480 

—  0  49.5 

—  21.498 

39  17.2                                            +  5    6.53 
,p            .         .                                  +          .01                H-          .25 

B«    .     .     .     . 
B»    .     .     .     . 

43  18.4 
43  38.8 

+  0  20.4 

j«   -B>    .         •        6    3  53.6           —  0  14.85 

A^                   •                 •                 •                 • 

20  46.8                                            +  6  49.72 
ip            .         •                                  +          .01                +          .34 

B«    .     .     .     . 
B'    .     .     .     . 

44  37.2 
44  58.0 

+  0  20.8 

11  the  early  twili^t  B>  was  judged  to  be  twice  as  large,  and  having  two- 
\m  the  intensity  of  B*.    B*  has  a  trifid  tail,  the  one  opposite  to  B'  very 
net.     Oeneral  character  of  obsenrations  good. 

B«    .     .     .     . 

45  34.5 

+  0  21.7 

B>     ....  1    7  45  56.2  | 

II 

*  Fixed  wire  alternately  on  fii  and  B*. 

•Recorded  9.9. 

1 

« 

• 

[328] 

* 

OBSKEYAnOirS  WI^  THB  BQirATOSIAL. 

• 

/ 

Mamh  4— «ontiiraed. 

MiJuiB  8. 

Objeei. 

Chron.  times 
of  tranait. 

Mie. 
readinga. 

Comet— Star. 

1 

Object 

Chron.  timea 
of  tranait. 

Mie. 
raadinga. 

Comefr*-Star.         N 

w 

J 

li 

Aa 

Amic. 

O 

Aa 

A  mic.     m 

m 

1 

li.  m.    a. 

Mm, 

m.     a. 

Jtaw. 

h.  m.    a. 

JZesa. 

m.     a. 

Jte.      II 

B»    .    .    .    . 

7  46    0. 

71.899 

—  81.870 

M. 

If*    •     •     •     • 

7  10  50.5 

+  0  97.0 
+  0    9.9 

[jv; 

B>    •    .    .    . 

(39.989) 

Stare    .     .     . 

11    8.3 

(39.970) 

—  19.637 

B»    .     .     .     . 

11  17.5 

90.883 

B»    •    .    .    . 

56  36.0 

Stara    .     •    • 

56  38.5 

—  0    9.5 

B«    .    .     .     . 

13  95.0 

+  0  96.1 
+  0    9.5 

Stare    .     .     . 

13  41.6 

(39.970) 

-19.568 

B»    •     .     .    . 

59  11.0 

93.780 

B»    .     .     .     . 

13  51.1 

90.384 

■ 

Stara    .     .     . 

59  14.0 

(39.989) 

—  0    3.0 

—  16.909 

8larj9    .     .     . 

7  59  54.6 

45.909 

—  0-48.6 

—  99.199 

B«    .     .     .     . 

15  10.8 

+  0  96.4 

■ 

Stare    .     .     . 
B'    .     .     .     . 

15  96.6 
15  37.9 

(89.970) 
90.088 

+  0  10.6 

—  19.937 

m.      ■ 

Corr.  of  Chron.    .        .        —  9    0.5. 

B«    .     .     .     . 

18    4.0 

+  0  96.6 

m 

h.m.    a.                    o    '      '/ 

Stare    .     .     . 

18  19.6 

(39.970) 

+  0  11.0 

—  19.649 

Stara     • 

3  37  50.75           —  9  31  17.90 

B>    .     .     .     . 

18  30.6 

90.896 

. 

StarjS     . 

3  38  39.14          —  9  99  46.96 

(B^-Star.) 

(B^-Star.) 

Sid.  time. 

B«    .     .     .     . 

91    9.9 

58.473 

h.  m.    a.                  m.    a.                      '      " 

Stare    .     .     . 

91  93.0 

(39.970) 

—  0  18.1 

+  13.503 

B>— Stars 

7  34  14.4           +  0  46.05 

B>    .     .     •     . 

91  84.0 

—  0  94.1 

Ap  • 
B>— Stara 

48  94.9          ^  0    4.67 

B«    .     .     .     . 

93    1.9 

53.581 

45  90.0                                         —  4    7.66 

Stare    .     .     . 

93  14.6 

(39.970) 

—  0  19.7 

+  13.611 

Ap  . 

-.         .03              _          .45 

B>    .     .     .     . 

93  95.8 

—  0  98.9 

B>— Starts 

49  93.8           —  0  47.63 

-           r 

46  59.5                                         ^  5  36.01 

B«    .     .     .     . 

96  50.6 

53.945 

Ap  • 

^         .04              .         .69 

Stare    .     .     . 

97    9.5 

(39.970) 

—  0  11.9 

+  13.975 

40  99.5           —  0  90.79 

B«    .     .     .     . 

97  15.8 

—  0  95.9 

47  59.5                                         +  8  10.99 

StarC    .    '     . 

97  56.0 

79.948 

—  1    5.4 

—  19.698 

Ap  . 
Obaer^ations  I 

+         •06              +         .90 

maatiafactory.    B*  ahnoat  too  fiunt  for  eren  tolerable  oboer- 

B»    .    .    .    . 

Stare    .     •     . 

30  38.3 
30  48.0 

(39.970) 

—  0    9.7 

' 

vatkHM. 

B>    .     .     .     . 

StarC    .     .     . 

B«    .     .     .     . 

81    9.0 
31  41.9 

36    4.8 

59.589* 
53.180 

—  0  88.7 

—  1    9.9 

-19.619 

Marcb  5. 

Star  • 

36  19.5 

(39.970) 

—  0    7  7 

+  13.160 

B'    .     .     .    . 

36  99.3 

^^~  w        •  .  • 

—  0  94.5 

^y  •  •  • 

7    9  50.9 

(39.958) 

+  9  20.0 

+    7.870 

W-  StarC    .*     .'     i 

7  37    6.9 

79.788 

—  1    1.4 

—  19.6561 

J  B«    .     .     .     . 

11  47.6 

+  0  99.6 

JB'    .     .     .     . 

Star«    .     .     . 

19  10.9 
14  49.0 

47.898 
30.409 

f                                           ii    1 

—  9  38.8 

+  17.426 

Starv    .     .     . 
B»     .... 

16  99.0 
18  44.9 

(39.958) 
47.900 

+  9  99.9 

+    7.949 

m.   a. 
Corr.  of  Chron.      •        .        —9  13.0. 

Stard    .     . 

21  91.4 

30.418 

—  9  37.9 

+  16.789 

h.m.     a.                 o    »       '/ 

B«    .     .     .     . 
B>    .    .    .     . 

95  97.4 
95  50.5 

+  0  93.1 

S(ar£ 

4    6  11.95       —  ia47    8.13 
4    7    5.13       —  10  38  46.03 

B«    .     .     .     . 
B>    .     .     .     . 

96  19.5 
96  41.4 

+  0  91.9 

B^— Stare 

Sid.  time. 

h.  m.    V.                m.    a.                  '      '* 

7  19  36.1          +  0  10.08         —  5    3.50 

B«    .     .     .     . 

B»    .     .     .     . 

B«    .     .     .     . 
B«    .     .     .     . 

98    0. 

71.668 
(39.958) 

—  31.710 

Ap 

B*— Star  e      . 

—          .09         —          .38 
7  95  90.1          —0  11.09 
94  33.8                                    +  3  26.23 

7  30    0. 

71.545 
(39.958) 

■ 

—  31.587 

Ap 

B«— Star  C      . 

A  p 

+          .01         +          .25 
7  98  58.9          —  1    3.23         —  5    9.81 

—          .02         —          .38 

J 

•                               1                               n 

B«— B'  . 

7  19  54.0          0  95.98 

m.     8. 

Ap 

+          .03 

Corr.  of  Chron.     .         .        — 9    4.7. 

• 

h.m.    a.                   o    »      n 

B«i 

ery  faint,  with  a  bright  point  near  the  center. 

Stard 

3  47  19.78              9  58  51.68 
Sid.  time, 
h.  ra.    8.                  m.    8.                        *      '* 

B»-^tary 
A  0  . 

7  13  22.5           +  2  21.10               +1  56.41 

+          .01               +          .10 

March  10. 

B* Star  6 

7  13  22.5            2  38.00               4  23.51 

Ap  . 
B«— B> 

_          .02              —          .23 
7  19  29.3           —  0  22.53 

B«    .     .     .     . 

7  29  36.0 

53.986 

—  0  24.0 

F 

28  55.3                                            +  8    7.57 

Stari7     .     .     . 

30    0.0 

(39.967) 

—  0  28.5 

+  14.019  1 

Ap  . 

-f          .03               +          .42 

B>     .     .     .     . 

7  30    4.5 

1 

1 

B'  without  any 

apparent  nucleus  or  mark  of  condensation :  exceedingly  faint. 

•  Recorded  60r.589.                                            1 
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March  10— contiDued. 

rf 

^ 

March  14. 

1 

Dbject. 

Chron.  times 

Mic. 

Comet— Star. 

• 

u 

Object. 

Chron.  times 

Mic. 

Comet — Star. 

i 
t 

of  transit. 

readings. 

of  transit. 

readings. 

J 

w 

Ap 

A  mic. 

o 

Ap 

A  mic. 

° 

h.  m.    8. 

Revs, 

m.     8. 

Revs, 

h.  m.    8. 

Revs, 

m.     8. 

Rws* 

»         •          •          • 

7  33  21.2 

53.902 

W. 

Star  «c    .     .     . 

7  25  48.4 

(39 .039) 

+  1    4.4 

+  32.571 

M. 

33  44.5 

(39.967) 

—  0  23.3 

+  13.935 

B^     . 

• 

. 

26  52.8 

71.610 

33  48.2 

—  0  27.0 

35  23.8 
35  46.6 

53.404 
(39.967) 

—  0  22.8 

+  13.437 

Stare    . 
B»     .     . 

K               4 

>                1 

28  40.0 

29  45.5 

(39.039) 
71.640 

+  1    5.5 

+  32.601 

^ 

35  50.2 

—  0  26.4 
(B»— Star.) 

(B»— Star.) 

Stare 
B»     .     . 

I                1 

31  27.2 

32  33.0 

(39.039) 
71.530 

+  1    5.8 

+  32.491 

f 

43    4.8 
43    8.0 

(39.967) 
18.468 

+  0    3.2 

—  21.499 

Star/c 

■                1 

36  46.3 

(39.039) 

+  1    7.9 

+  32.626 

44  26.0 

(39.967) 

+  0    7.3 

—  21 .073 

B»     . 

>                < 

37  54.2 

71.665 

44  33.3 

18.894 

Star/c 

t               1 

39  30.8 

(39.039) 

+  1    8.4 

+  32.506 

45    8.0 

(39.967) 

+  0    8.3 

—  21 .071 

B»     . 

1               i 

40  39.2 

71.545 

45  16.3 

18.896 

45  52.5 

46  0.5 

(39.967) 
18.384 

+  0    8.0 

—  21.583 

B«    .     . 
B»     . 

>                < 

i               i 

48  12.4 
48  44.5 

+  0  32.1 

f  , 

59    0.5 

(39.967) 

-f  1  17.9 

—    4.943 

B»    .     . 

K               1 

8    0  14.5 

+  0  33.7 

I    , 

59  12.2 

H-  1    6.2 

B»     . 

• 

0  48.2 

f    . 

8    0    6.8 

+  0  11.6 

, 

>         < 

0  18.4 

35.024 

- 

B«    . 

i               4 

1  29.0 

+  0  33.0 

>  . 

1    7.3 

(.39.967) 

+  1  18.7 

—    5.239 

B»     .     . 

2    2.0 

(    , 

1  18.8 

2  13.0 
2  26.0 

28.528 
34.728 

+  1    7.2 
+  0  13.0 

+    6.200 

B«    . 
B»    .     . 

1                4 

4    0. 

74.740 
(39.039) 

—  35.701 

}  , 

3  22.2 

(39.967) 

+  1  20.5 

—    5.579 

B«    . 

■                4 

9    0. 

74.778 

—  35.739 

3  33.8 

28.224 

-f  1    8.9 

+    6.164 

Bi    . 

(39.039) 

4  28.8 
4  42.7 

34.388 

+  0  13.9 

Star  K  , 

■           a 

13  57.7 

(39.039) 

+  1  19.1 

+  30  .-795 

6    9.8 

(39.967) 

+  1  21.0 

B»     .     . 

•           ) 

15  16.8 

69.834 

6  21.3 

7  15.8 

7  30.8 

8  19.3 

57.038 
(39.967) 

H-  1    9.5 
+  0  15.0 

+  1  21.8 

Star  #c    . 
B»     .     , 

1           1 

1                4 

16  48.2 
8  18  10.0 

(39.039) 
69.630 

+  1  21.8 

+  30.591 

m.    8. 

8  30.8 

-f  1  10.3 

9  25.5 
9  41.1 

57.122 

+  0  15.6 

Corr.  of  Chron. 

.         .        • 

—  2  31.4. 

11  44.0 

12  1.0 

(39.967) 
17.250 

+  0  17.0 

—  22.717 

Star/c       .... 

h.  m.      8.                o           '/           / 
4  52  37.40      —  12  46  22.45        i 

13  11.2 

(39.967) 

+  0  16.4 

—  22.832 

Sid.  time. 

«      ^                         III 

13  27.6 

17.135 

h.  m 
B»— Star  K  .         .        7  43 

.     S.                         ] 

21.7        — 

tn.    8.                        '      " 
1  10.41             4-  8  13.39 

14  20.0 

(39.967) 

+  0  16.8 

—  23.049 

A  p       .          . 

+ 

.02             -f          .57 

8  14  36.8 

16.918 

B«— B»         .         .        7  54  40.2        — 

8    3  58.6 

0  32.93 

—  9  10.30 

m.     8. 

A  p       .         .         . 

— 

.03             —          .64 

Corr.  of  Chron.         .         .        — 2  19.3. 

Vl      1YI           fl 

O       '        " 

After  moonrise  B*  disappear 

ed — ^before,  it 

was  seen  with  a  very  faint  red-    ; 

11.    III.        B. 

irv 4  21  38.68          — 

tr«     .          .         .         .         .        4  20  32.66 

11  24  11.19 

dish  nucleus.    An  appearajice  of  cometary  fragments  about  B^    There  seem  ( 

11  28  37.41 

to  be  three  more  distmctly  marked  than  on  an 

y  previous  night.                           \ 

ar  t 4  20  43.96          — 

11  31  31.49 

V 

Sid.  time. 

March  17. 

J 

h.  m.    8.                   m.    8. 

»      ft 
f-        3  32.56 

c 

-Star  n      '        7  30  27.7                 0  23..37           H 

f>          .         .                               +             .01           H 

.24 

Star  A     .     .     . 

7  52  21.5 

+  0    3.5 

M. 

-Stariy        .        7  57  59.2        +      0  12.17 

B«     .     , 

1               t 

t               . 

52  25.0 

54  41.2 

5  38.55 

I 

p          .         .                                —              .03 

.56 

StarA     . 

. 

53  40.0 

+  0    5.5 

— Sfar^       .        8    2  36.5        +1  19.98 

B«    .     , 

. 

53  45.5 

0  19.7 

1  20.94 

\ 

1          .          .                                                 .00           - 

.13 

Star  A    , 

• 

55    3.0 

+  0    6.0 

f 

-4Stari         .        8    2  36.5        +      1    8.42 

B*    .     , 

• 

55    9.0 

1  15.0                                         H 

h        1  35.24 

;: 

>          .          .                                +              .01            - 

.16 

StarX     . 

• 

55  50.0 

+  0    6.2 

■ 

-B>    .         .        7  30  27.7        +      0  27.30 

B«    .     . 

« 

5S  56.2 

' 

»          .         .                               +             .04 

StarX     . 

. 

56  49.5 

+  0    6.5 

I 

*  B'  too  faint  for  farther  obsenration. 

B«    .     . 

. 

7  56  56.0 

1 

^>^- 

t830] 


OBf  KETATXOirS  WITH  VHE  EQUATOEIAL, 


^^^^^^^^t0^^t^*/^^^^^^^0mi^^^^f^0^0^^*0i*^m^^0^^^0^0m0^0^0^^^tfm^^^^^*^*0^0 


Object 


I 


B«    . 

Star;i 
B»  . 
B«  . 
B«    . 

Star  A 
B'    . 

Star  A 
B»     . 

StarA 
B'     . 

Star  A 
Bi  . 
Star^ 

StarX 
B>     . 

Star  A 
B>     . 

Star  A 
B>    . 

Star  A 
B>  . 
Starfi 

StarA 
Bi     . 

StarA 
B»  • 
Star^ 

StarA 
B»     . 

StarA 
B»     . 

StarA 
B»     . 

StarA 
B»    . 

StarA 
B>     . 

StarA 
B»     . 


i 


' 


Star  A 


March  17— ^outmued. 


Chron.  times 
of  tranait. 


h*  m.   a. 

7  57  27,0 

57  33.0 

58  50. 

8  10. 
3  30. 

10  58.8 

11  48.2 

12  59.4 

13  49.4 

14  52.4 

15  45.4 

16  34.0 

17  26.8 
17  50.8 

19  54.0 

20  46.8 

22  3.8 
22  58.0 

24  27.4 

25  21.8 

26  31.5 

27  27.8 
27  47.8 

30  29.2 

31  24.5 

32  50.8 

33  48.8 

34  8.0 

35  46.0 

36  45.0 

42  22.4 

43  25.2 

44  48.0 

45  50.6 

47  20.8 

48  24.5 

53  45.4 

54  53.0 

59  ]6.8 

9  0  25.0 


Mlc. 
Madings. 


Ren. 


(^.028) 
52.744 
52.950 
52.930 

(39.028) 
17.648 

(39.028) 
18.078 

(39.028) 
18.148 

(39.028) 
18.234 
34.488 

(39.028) 
18.125 

(39.028) 
17.845 

(39.028) 
17.950 

(39.028) 
17.978 
34.653 

(39.028) 
17.378 

(39.028) 
17.932 
34.554 

(39.028) 
17.880 

(39.028) 
17.090 

(59.028) 
16.898 

(39.028) 
16.868 

(39.028) 
16.540 

(39.028) 
16.405 


Corr.  of  Chron. 


Cometh-Star. 


A  a. 


m.     fl. 
+  0    6.0 


+  0  49.4 
+  0  50.0 
+  0  53.0 

+  0  52.8 

—  0  24.0 
+  0  52.8 

+  0  54.2 

+  0  54.4 

+  0  56.3 

—  0  30.0 
+  0  55.3 

+  0  58.0 

—  0  19.2 
+  0  59.0 

• 

+  1  2.8 

+  1  2.6 

+  1  3.7 

+  1  7.6 

+  1  8.2 


A  mic. 


m.    8. 
—  2  37.8. 


B«— Star  A 

A  p 

B'— StarA 
A  p 

B»— Star  (i 
A  p 


Sid.  time, 
h.  m.    8. 

7  52  39.7 

58  28.7 

8  29  22.2 
8  23  36.7 


h.  m.    8. 
5  18  34.60 


m.    8. 
4-  0    5.62 

+  .01 

-f  0  57.51 

—  .02 

—  0  21.07 

—  .02 


Mew. 


+  13.716 
+  13.922 
+  13.902 

—  21.370 

—  20.950 

—  20.880 

—  20.794 

—  16.254 

—  20.903 

—  21.183 

—  21 .078 

—  31 .050 

—  16.675 

—  21.650 

—  21.096 

—  16.622 

—  21.148 

—  21.938 

—  22.130 

—  22.160 

—  22.488 

—  22.623 


O  I        II 

—  13  16  29.99 


+  3  33.33 
-h    .23 

—  5  30.69 

—  .44 

—  4  14.46 

—  .34 


o 


M. 


B*  is  so  faint  that,  but  for  B*  as  a  guide,  should  not  be  able  to  see  it.    A 
very  diffused  mass  of  exceedingly  faint  nebulous  matter. 

Bad  night  for  observations,  though  perfectly  clear.    No  appearance  of  frag- 
ments about  B'. 


Object. 


Starv 
B»     . 

Star^ 
Starir 

Starv 
B>    . 

Star( 
Starr 

Starv 
B»  . 
Star^ 
Staro 
Starr 

B«  • 
B»    . 

B«  . 
B»    • 

B«  . 
B»    . 

B«  . 
B>    • 

B»  . 
B'    . 

B«  • 
B>    . 

Star^ 
B»    . 

Starp 
Starv 
B»  . 
Star^ 
Starr 

Starp 
B'     . 


^^0*0*0^^^if^^^ 


Mabch  91. 


Chron.  timea 
of  tranait. 


h.  m.   a. 
8  8  52.4 
9  40.8 

12  48.4 

13  29.6 

15  46.6 

16  38.5 

19  43.2 

20  23.3 

22  2.5 
22  55.8 

25  58.5 

26  19.8 
26  38.5 

32  56.6 

33  38.8 


36  30. 

38  40.8 

39  22.6 


44  0. 

47  41.6 

48  27.0 


49  90, 


57 
9  2 


9.1 
7.0 


4  53.9 

8  42.8 

9  54.2 

12  40.5 

13  21.4 

18  57.5 
9  24  3.5 


Mic 


Mum. 

(39.011) 

63.697 

63.697 

56.470 

(39.011) 
63.768 
63.710 
56.462 

(39.011) 
63.978 
63.799 
76.600 


73.954 
(38.011) 


79.954 
(39.011) 


79.995 
(89.011) 

(39.011) 
65.030 

(39.011) 

64.638 
66.372 
59.122 

(39.011) 
64.399 


Comet— Star. 


Aa. 


m.    a. 

+  0  48.4 

—  3    7.6 

-3  48.8 

+  0  51.9 

—  3    4.7 

—  3  44.8 

+  0  53.3 

—  3    9.7 

—  3  94.0 

—  3  49.7 

+  0  49.9 


+  0  41.8 


+  0  45.4 


+  4  57.9 

+  5    1.0 
+  1  11.4 

—  2  46.3 

—  3  27.2 

+  5    6.0 


Amic 

I 


Jtow. 

+  24.666 

O.OOO 
+    1M 

+  24.751 

+    0.056 
+    7. 


+  24.267 

—  O.SM 

—  13.3» 


—  34.343 


—  33.943 


—  33.984 
+  26.019 1 
+  25.G37 

—  1.734 
+    5. 516 

+  25.388 


Corr.  of  Chron. 


m.    a. 
—  2  46.6. 


Starv 
Star^ 
Staro 
Star   r 
Starp 


Bi— Starv 

Ap 

B'— Star^ 

A  p 

B'— Star  o 

A  p 

B»--Star  TT 

A  p 

B>— Starp 
Ap 
B«— B»    . 

A  p 


Sid.  time, 
h.  m.    a. 
8  27    0.7 
13  38.4 

8  27    0.7 

8  20    9.2 

8  27    0.7 
29  17.9 

9  3  14.0 

8  37  42.9 
40  30.1 


h.  m.  a. 
5  53  15.39 
5  57  12.77 
5  57  34.70 
5  57  53.34 
5  49  24.73 

m.    a. 
+  0  56.25 

+  .02 

+  3    0.32 

.00 

—  3  24.00 

—  .01 

—  3  40.87 

.00 
+  4  59.45 
+  .02 

—  0  43.13 


o 

14 
14 
14 
14 


// 


11 
5 
1 

7 


35.54 

ld.45 

59.57 

9.76 


+ 


.03 


—  14  12  17.96 

r  // 

+    6  18.58 

+  .43 

—  0  8.45 

.00 

—  3  25.24 

—  .23 

+    1  42.96 

+  .12 

+    6  37.fc4 

+  .^ 

+    8  44.67   : 

-f-  .53 


Note, — A  new  system  of  wires  was  inserted  in  the  diaphragm  of^ 
filar-micrometer  between  March  22  and  30,  consisting  of  three  transit  and  ' 
micrometer  wires.  The  constant  values  belonging  to  this  new  system  i 
given  in  the  preface. 
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March^. 

1 
March  31. 

1 

i 

A 

Comet — Star. 

Comet — Star. 

Object. 

Chron.  times 
of  transit. 

Mic. 
readiags. 

i 

Object. 

Chron.  times 
of  transit. 

Mic. 
readings. 

• 

• 

•f 

A  a. 

A  mic. 

A  a. 

A  mic. 

o 

O 

II.  m.    8. 

Reof 

m.   8. 

Rev$, 

h.  m.    8. 

RiVi. 

m.   8. 

Utfoi. 

0          m            w             • 

10  36  25.0* 

1.33. .320 

+  3  44.1 

—  46.580 

M. 

Star^     . 

.     I 

10  51  26.8 

+  1  57.0 

w. 

T 

•                   • 

37  20.3 

1.37.416 

-f-  2  48.8 

—  70.676 

.    II 

51  39.2 

3.51.226 

1  57.5 

+  17.757 

V 

I 

.    ai 

.     lU 

38  20.7 

39  56.2 

40  9.3 
40  21.9 

3.39.190 
3,46.710 

+  1  48.4 

+    7.520 

B> 

.  m 
.     I 
.    II 

.    lU 

51  51.7 
53  23.8 
53  36.7 
53  49.8 

(39.000) 

1  58.1 

Starf 

I 

57  26.8 

. 

+  1  55.0 

9      .        •        I 

42  47.3 

+  3  49.5 

.    u 

57  38.8 

3.51.183 

1  55.4 

+  17.801 

.    11 

49  59.9 

1.43.940 

3  49.9 

—  47,814 

>■ 

.  in 

57  50.2 

1  56.5 

.   Ill 

43  13.1 

3  49.7 

B> 

I 

59  21.8 

r 

.    u 
.  ni 

43  56.4 

44  8.8 

+  2  53.4 
2  54.0 

.    II 
.  in 

59  34.2 
10  59  46.7 

(39.000) 

0 

I 

.    II 

44  45.3 
44  57.8 

3,39.540 

+  1  51.5 
1  52.0 

+    6.556 

.  Ill 

45  11.2 

1  51.6 

m.    8. 

I 

46  36.8 

Corr.  of  Chron,       .        .        —3  15.3. 

.    II 

46  49.8 

3,46.096 

Sid  time. 

.  m 

47    2.8 

h.  m.    8.                  m.    B. 

r         //               ' 

Bt-<Star 

0     .        .     10  53  20.1           +  1  56.58 

+          .03 

+  4  33.91        - 

+      .49     ; 

7       •        •        I 

52  32.9 

+  3  51.6 

.    II 

52  45.4 

2^1.052 

3  51.9 

—  48.399 

Observations  very  uncertain.    Comet  almost  invisible. 

B'  could  not  be  < 

.    lU 

52  57.8 

3  51.7 

seen  at  all. 

( 

w 

I 

.    II 

53  28.8 
53  41.3 

1.54.162 

+  2  55.7 
2  56.0 

—  71.496 

■ 

.  Ill 

53^4.9 

2  54.6 

April  3, 

I 

56  24.5 

1 

.    II 

56  37.3 

3.42.636 

.      ] 

»  III 

56  49.5 

Stara:     .     , 

I 

10  30  25.2 

+  4  54.8 

w. 

>    u 

30  38.2 

2.10.252 

4  54.3 

+    4.950 

1 

lU 

30  50.5 

4  55.5 

1 

t       , 

< 
• 

I 
.    II 
.  Ill 

I 

11    7  34.2 
7  47.2 
7  59.7 
9  32.4 

+  1  58.2 

1  56.7 

+  1  55.8 

StarV    1 
B» 

.    II 

III 

I 

.    II 

31    6.0 
31  19.4 
35  20.0 
35  32.5 

(38,972) 
2.15.202 

+  4  26.5 
4  26.6 

—  23.770 

1 

4 

.    II             9  43.9  I 

,  III 

35  46.0 

• 

.    UI 

11    9  55.5 

Stara:    , 

I 
>    u 

UI 

40  31 .0 
40  44.0 
40  57.0 

2.10.274 

+  4  57.5 
4  59.5 
4  59.5 

+    5.768 

StarV'    ! 

I 

40  59.0 

+  4  29.5 

m.     8. 

.    II 

41  11.7 

(38.972) 

4  31.8 

—  22.930 

Corr.  of  Chron.  .        .        ,    —  3  12.2. 

B» 

>  III 
I 

41  23.5 
45  28.5 

\                  y 

4  33.0 

h.  IB.     8.                      o     t         // 

II 

45  43.5 

2.16.0421 

■ 

ir<j 7    8    7.70        —  14  51    5.29 

III 

10  45  56.5 

T 

trr 7    9    4.49               14  14  52.51 

^ 

urv 7  10    5.38        —  14  35    1.00 

1 

1 

Sid.  time. 

m.    8. 
Corr.  of  Chron.         .         ,        —  3  23.8. 

1 

1 

h.  m.    8.               m.    8.                      '       '' 

h.  m,     8. 

O     t         II 

— Stax  a  .         .      10  44  39.9         +  3  48.52            —  12  13.30 

fitar;r 

7  38  25.70             — 

14  19  35.65 

0       .         .         .                                 —          .10            —          1.54 

StarV^ 

7  38  52.94             — 

14  11  58.78 

—Starr    .         .      10  44  39.9         +2  52.65 

r 

1 

45  11.1                                      —  18  15.18 

Sid  time. 

t>        .         .         .                                 —          .14            —         2.30 

h.  m.    8.                   m.    8. 

1         n 

— Starw     .         .       10  49    2.1         +  1  52.34 

B»~Siar 

X  ,         .       10  37  14.2           +  4  56.85 

+  1  22.56 

40  17.3                                      -f    1  48.43 

A  p 

.00 

+          .11 

p        .         .         .                                 H-          .01            +            .23 

B»— Star 

V    .         .      10  37  14.2           +  4  32.95 

—  5  59.73 

Ap      . 

-f          .02 

—          .48 

Comet  almost  obscured  by  haze.    B'  entirely  invisible. 

Comet  very  faint  and  difficult  of  observation 

• 

•  Recorded  35.0. 

• 

{Recorded  11.042. 

tan] 


NATIONAL   OBSEaVATORT — WASHINGTOW. 


[  333  I 


[.  Observations  of  the  second  Comet  of  1846.* 


March  3. 


bject. 


Chron.  times 
of  transit. 


h.  m.     8. 
6  29  17.0 
30  26.0 

32    4.5 

32  53.5 

33  14.5 

34  7.8 

36    5.7 

36  53.8 

37  14.2 

38  8.0 

40     1.0 

40  48.0 

41  9.4 

42  3.6 

44  30.6 

45  18. 8» 
45  38.8 

6  46  32. 8t 


Mic. 
readings. 


RevSm 

(39.952) 
47.072 

(39.952) 

47.315 
28.318 

(39.952) 
37.032 
48.405 
28.490 

(39.952) 
37.230 
49.705 
28.880 

(39.952) 
37.380 
51 .090 
28.942 


Comet — Star. 


Aa 


m.     8. 
-f  1    9.0 


+  1  10.0 
+  0  21.0 

—  0  53.3 

+  1    8.5 
4-  0  20.4 

—  0  53.8 

+  1    8.4 
H-  0  21.4 

—  0  54.2 

4-  1    8.2 
-h  0  20.0 

—  0  54.0 


A  mic. 


Revs. 
+    7.120 

+    7.363 

+  18.997 

+    8.453 
-f  11.373 

+  19.915 

+    9.753 
+  12.475 

+  20.825 

+  11.138 
4-  13.710 

4-  22.148 


9i 

o 


M 


Corr.  of  Chron. 


m«    8. 
—  1  56.6. 


h.  m.     8. 

r  a 0  59    8.93 

r  6 0  59  55.96 

re 11  10.72 

Sid.  time. 

h.  m.     s.  m.    8. 

net^-Staro       6  35  36.0  4-  1    8.82 

4-  -02 

net^-Star6        6  37  22.6  4-  0  20.70 

39  24.2 

4-  .04 

net-Stare        6  37  22.6  —  0  53.82 

4-  .06 


// 


4-  11  15  18.33 
11  14  41.80 
U  12  27.12 


// 


4- 
4- 


2  15.03 
.38 


4-  3  12.87 

4-  .54 

4-  5  15.38 

4-  .89 


March  4. 


6  15  49.0 

16  10.5 

17  52.0 

18  14.0 

20  55.8 

21  17.0 

22  3.7 

22  24.4 

23  20.4 

23  41.8 

24  37.0 
6  24  58.9 


(39.982) 
21.806 

(39.982) 
22.168 

(39.982) 
22.562 

(39.982) 
22.940 

(39.982) 
23.418 

(39.982) 
23.924 


4-  0  21.5 
4-  0  22.0 
4-  0  21.2 
4-  0  20.7 
4-  0  21.4 
4-  0  21.9 


18.176 
17.814 
17.420 
17.042 
16.564 
16.058 


M. 


♦Discovered  by  De  Vlco,  February  20,  1846. 


t  Recorded  8.8.  |  Recorded  2 . 8. 


March  4 — contimied. 


Object. 


Stard 
Comet 

Stard 
Stare 

Stard 
Star/ 

Stard 
Star/ 


Chron.  times 
of  transit. 


h.  m.    s. 
6  26  15.8 
26  37.2 

28    8.0 

28  31.8 

29  30.5 
29  39.6 

34  50.0 
6  34  58.5 


Mic. 
readings. 


Reva. 

(39.982) 
24.186 

(39.982) 
43.662 

(39.982) 
69.680 

(39.982) 
69.645 


Comet — Star. 


Aa 


m.     8. 
4-  0  21.4 


(d-HJ.) 

—  0  23.8 

—  0    9.1 


—  0    8.5 


A  mic. 


Revs. 
-  15..796 


(d-e.) 

—  3.680 

(d-f) 

—  29.698 


—  29.663 


O 


M. 


Corr.  of  Chron.  . 


m.   s. 
—  2  0.5. 


Stare 
Star/ 


Star  d— Stare 

Ap 

Star  d— Star/ 

Ap 

Cometp-^Star  d 

Ap 


Sid.  time, 
h.  m.    s. 
6  26    7.5 

6  30    9.7 

6  19  54.3 


h.   m.     8. 
1    0    4.89 
0  59  49.52 

m.    8.. 

—  0  23.80 

.00 

—  0    8.80 

—  .06 
4-    0  21.44 

—  .03 


// 


4-  12  52    8.01 
12  58  40.51 


—  0 

—  7 

—  4 


n 

56.69 

.10 

37.24 

.84 

21.66 

.48 


■ 


March  5. 


Starg 
Star  A 
Comet 

Star^ 
Star  A 
Comet 

Starg 
Star  A 
Comet 

Star; 
Star  A 
Comet 

Starg 
Star  A 
Comet 

Starg 
Comet 


5  49  21.4 
50    3.8 

52  6.5 

53  21.8 

56  7.0 

57  17.8 

58  1.8 

6  0    3.5 

1  23.8 

2  7.4 

4  8.5 

5  21.2 

6  4.4 
8    6.2 

13  12.8 
6  15  57.6 


(39.958) 
49.272 
64.634 

(39.958) 
49.408 
65.678 

(39.958) 
49.354 
66.988 

(39.958) 
49.334 
67.820 

(39.958) 
49.282 
68.816 

(39.958) 
70.572 


4-  2  45.1 
4-  2    2.7 


4-  2  45.2 


4-  2  45.7 
4-  2    1.7 


4-  2  44.7 
4-  2    1.1 


4-2  45.0 
4-  2    1.8 


4-  2  44.8 


4-  24.676 
4-  15.362 


4-  25.720 
4-  16.270 


4-  27.030 
4-  17.634 


4-  27.862 
4-  18.486 


4-  28.858 
4-  19.534 


4-  30.614 


M. 


Corr.  of  Chron. 


m.  8. 
—  2  4.7. 


Star; 


Comet — Star  % 

Ap 

Comet — Star  h 

Ap 


Sid.  time, 
h.  m.  s. 
6    0  40.2 


5  59 

58 


1.5 
1.6 


h.  m.    8. 
0  56  58.33 


m.     8. 
4-    2  45.08 
4-  .02 


// 


4-  14    7  1.27 


// 


+ 


.01 


4-  7    3.05 

+  .41 

4-  2    1.82 

4-  4  28.94 

4-  .26 


Observations  very  satisfactory.  The  Comet  presented  a  concentration  of 
pearly  light ,  with  an  almost  planetary  disc,  surrounded  by  a  luminous  nebul- 
osity. 


84 
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oBtcmTAnom  with  thb  bqvatouuuu 


^ 


■ 
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March  7. 


*i^^*^»^>*i^^^>»^*^^0^0^^0^m^^0^f*0^0*i0*0*0*0^0*^*iii^^^0^0*0*0^0*^mf*i0*it^0ti0iiif^0^^ 


March  8— -cootiniMd. 


' 


Object. 


< 


Sttri 
Coniet 

Stiri 
Comet 


i 

Comet 

Start 
Comet 


I 


Start 
Comet 

Start 
Comet 


Chron.  times 
of  tranait. 


h.  m*    e. 

5  49  51.8 
51  IS.O 

57  50.0 
59  10. I 

6  0  59.8 

3  19.7 

3    43al 

4  3.3 

10  6.0*1 

11  35.5 

13  50 .5t 
6  14    9^ 


Mic. 


JUVfa 

(39.969) 
35.133 

(39 .969) 
37.881 

(39.969) 
38.395 

(39.969) 
39.504 

(39.969) 
40.734 

(39.969) 
il.333 


Comet— Star. 


Aa 


m.     i. 
+  1  30.3 


+  1  30.1 


+  1  19.9 


+  1  30.1 


+  1  19.5 


+  1  19.0 


A  mic 


-    4.847 


—    3.148 


—    1.574 


—    0.465 


+    0.755 


+    1.353 


Object. 


M. 


Star; 
Comet 


Comet— Star 


Corr.  of  Chron. 

Sid.  time, 
h.  m.  ■. 
5  58  13.3 


m.     a. 
—    3  11.0. 


m.    e. 
+    1  19.80 
.00 


»      // 

0  17.78 
.00 


Obeerratioiui  made  tbrough  thick  doads. 


Mulch  8. 


i 

' 
' 


: 


' 


' 


Star; 
Comet 

Star; 
Comet 

Star; 
Comet 

Star; 
Comet 


[   Comet 

Siar; 
Comet 


: 


. 


- 


Star; 
Comet 

Star; 
Comet 

Star  ; 
Comet 

Star; 
Comet 

£^tar; 
Comet 


I 


5  53  34.0 
53  28.6 

55  15.0 
55  20.0 

57    3.0 
57    8.2 

6  5  10.4 
5  15.0 

7  21.8 
7  36.0 

13  50.8 
13  55.9 

15  32.4 

15  37.6 

16  37.2 

16  41.6 

17  40.8 

17  46.0 

18  34.0 

18  39.4 

19  35.4 
6  19  40.2 


(39.970) 
10.768 


(39.970) 
11.448 

(39.970) 
13.394 

(39.97«) 
13.766 

(39.970) 
15.038 

(39.970) 
15.462 

(39.970) 
15.681 

(39.970) 
15.885 

(39.970) 
16.202 

(39.970) 
16.570 


+  0  4.6 

+  0  5.0 

+  0  5.2 

+  0  4.6 

+  0  4.2 

+  0  6.1 

+  0  5.2 

+  0  4.4 

+  0  5.2 

+  0  5.4 

+  0  4.8 


29.202 


—  28.522 

—  27.676 
>- 26.304 

—  34.933 

—  24.508 

—  24.289 

—  24.085 

—  23.768 

—  23.400 


M 


•Recorded  16.0. 


f  Recorded  40.5. 


Chron.  times 
of  transit. 


h.  m.    s. 
6  29  48.8 
6  39  53.6 


Mic. 


Ri9t. 

(39.970) 
18.710 


Comet— Star. 


Aa 


m.     8. 
+  0    4.8 


Amie. 


—  31.S 


Corr.*  of  Chron. 


m.   8. 
^    3  13.9. 


Star; 


Comet-Star; 
Ap 


Sid.  time, 
h.  m.  s. 
6    a  47.7 


A.  m.    8. 
0  58  17.73 


m.    8. 
+    0    4.87 
—  .03 


o   » 
+  18  35    4 


—    631 


March  10. 


Comet 
StarX; 
Start 

Comet 
StarX; 
Start 

Comet 
StarX; 
Start 

Comet 
Starib 
Start 

Comet 
Starib 
Start 

Comet 
Starib 
Start 


6S4  33.5 
35  16.4 
37  6.3 

30  45.8 

31  39.5 

33  39.0 

34  38.3 

35  31.5 

37  10.8 

38  19.7* 

39  13.6 
41  3.2 

41  51.5 

42  45.2 
44  34.8 

46  7.2 

47  0.8 
6  48  50.6 


40.378 

(39.966) 

31.393 
33.357 
30.704 

33.533 
33.773 
31.014 

33.784 
33.143 
31.349 

34.976 
33.534 
31.769 

36.175 
33.986 
33.288 


0  53.9 
3  43.8 


0  53.7 
3  43.3 


0  53.3 
3  43.5 


0  53.9 
3  43.5 


0  53.7 
3  43.3 


0  53.6 
3  43.4 


+  0. 


—  0.! 
+  0.1 

—  0.1 
+  !• 


+  0.1 
+  2. 


+  1. 

+   3.; 


+  2. 
+  3. 


( 

Corr.  of  Chron 

1. 

m.     B. 
—  2  18.5. 

Start 

h.  m.    B.               o     '     ' 
0  59  52.65      +31    9  li 

Sid.  time. 

h.  m.    B.             m.    8.                    ' 
Comet— Star  X; .        .        6  36    0.0       —0  53.50        +    0    ' 

Ap  a          .           .          .                                                       .00 

Comet— Start  .         .        6  33  40.8        —  2  43.12        +03 

Ap.         .         ,         •                                             .00        -f 

Comet  pale 
in  the  center. 

white,  with  no  nucleus  or  stellar  point,  though  well  co 
Tail  about  15'  long. 

March  11. 

Comet        a            a 

Star  m    . 

• 
• 

6  35  16.5 
37  11.0 

(39.025) 
30.404 

—  1  54.5 

+    8. 

Comet    .     . 
Star  m    .     . 

ft 
• 

39    2.0 
6  40  57.5 

42.706 
33.415 

—  1  55.5 

+    9. 

• 

Recorded  14.1 

r. 

^^>^^^^^*^*^^^*^*^^0^^^0^0'^^0^0^^^^^'^^*^*^ 
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March  1 1— continaed. 


•bject. 


t   » 


Cliron.  times 
of  transit. 


h.  nv»    s. 
6  49    1.5 

50  57.5 

51  56.5 
6  53  52.0 


Mic. 
readings. 


Ret9. 
44.756 
34.392 

46.820 
34.689 


Comet— Star. 


Aa 


m'.     s. 


—  1  56.0 


—  1  55.5 


A  mic 


Revs, 
+  10.364 


+  12.131 


S3 
t 

9i 


M. 


[  335  ] 


March  17— continued. 


Object. 


Starp     . 
Comet    . 


Corr.  of  Chron. 


m.      s. 
-  2  23.3. 


irm  • 


mel— Star  m 


h.  m.    8. 
0  58  22.85 


o     '         'f 
+  22  24  39.69 


Sid.  time, 
h.  m.  s. 
6  41  25.8 


nk    8. 
1  55.38 
.00 


/      // 

+  2  35.63 
+  .12 


March  14. 


Chron.  times 
of  transit. 


h»  m.    8. 
7  11    5.2 
7  12  40.0 


Mic. 
readings. 


Revs. 

(39.028) 
59.426 


Comet — Star. 


Aa 


m.     8. 
+  1  34.8 


A  mic. 


Revs* 
+  20.398 


I. 
t 

a> 
O 


M. 


Corr.  of  Chron.     , 


Starj) 


Comet — Star  p 
Ap    . 

Comet — Star  q 
Ap    . 


m.    s. 
—  2  37.8. 

h.  m.    8.  o    '        '/ 

0  49  38.38        +  29  29    8.34 


Sid.  time, 
h.  m.    8. 
6  56  50.3 


// 


m.    8. 

+  1  35.94  +  4  38.14 

-H  .02  4-  .37 

7    4  47.7        +  3  29.90  +  6    3.12 

+  .03  4-  .48 


Comet  pearly  white,  with  a  straight  slender  tail  opposite  the  Sun. 
siona!  glimpses  of  a  diamond-like  nucleus. 


Occa- 


6  37  34.0 
38  24.6 
42  38.0 

56  37.7 

57  28.7 

7  1  42.0 


(39.039) 
20.956 
31.111 

(39.039) 
20.782 
34.550 


+  5    4.0 
+  4  13.4 


-f  5    4.3 
+  4  13.3 


—    7.928 
+  10.155 


—    4.489 
+  13.768 


M 


March  21. 


Corr.  of  Chron. 


m.    8. 
—  2  31.4. 


r  n 


h.  m.    8. 
0  48  58.42 


o     1       tt 
+  26    9  54.29 


net — Star  n    , 

«         •         • 
net — Star  o    • 


Sid.  time, 
h.  m.  8. 
«  50  38.6 


m.    8.  '       " 

+  5    4.15  —  1  35.65 

—  .01  —  .13 

€  50  38.6        +  4  13.35  +  3    4.27 

+  .02  +  .25 


March  17« 


6  46  19.9 
47  56.2 

49  14.6 
60  50.4 

52  4.2 

53  40.4 

54  54.2 

56  30.6 

57  39.2 
59  16.1 

7  1  12.4 

3  5.9 

4  41.3 

6  38.8 

8  34.0 

7  10    9.7 


+  1  36.3 


+  1  35.8 


+  1  36.2 


+  1  36.4 


+  1  36.9 


4-  3  28.9 
+  1  35.4 


+  3  30.9 
+  1  35.7 


+  15.884 


+  16.522 


+  17.261 


+  17.577 


+  18.120 


+  23.]04 
+  18.880 


+  24.036 
4-  19.792 


>^^^^^^^^^^^^^^^^^^^^^^^^^^f^> 


M 


Comet  . 

Starr  . 

Comet  • 

Starr  . 

Comet  . 

Starr  . 

Comet  • 

Stars  . 

Comet  . 

Starr  . 

Comet  , 

Start  . 

Comet  . 

Starr  . 

Comet  . 

Stars  . 

Comet  . 

Starr  . 

Comet  . 

Stars  . 


7    6  45.0 
6  55.8 

8  54.2 

9  6.0 

14  43.5 
14  54.0 

16.34.4 
16  52.5 

18  54.5 

19  5.8 

20  20.8 
20  37.8 

22  40.2 
22  51.6 

24  35.0 
24  52.9 

^  47.8 
27    0.0 

30  19.8 
7  30  37.0 


50.554 
(39.011) 

50.934 
(39.011) 

51 .954 
(39.011) 

50.800 
(39.011) 

52.458 
(39.011) 

51 .376 
(39.011) 

53.134 

(39.011) 

52.218 
(39.011) 

54.022 
(39.011) 

53.300 
(39.011) 


—  0  10.8 

—  0  11.8 

—  0  10.5 

—  0  18.1 

—  0  11.3 

—  0  17.0 

—  0  11.4 

—  0  17.9 

—  0  12.2 

—  0  17.2 


4-  11.543 
4-  11.923 
4-  12.943 
4-  11.789 
4-  13.447 
4-  12.365 
4-  14.123 
4-  13.207 
4-  15.011 
4-  14.289 


M.j 


Corr.  of  Chron.     . 


m.     8, 
—  2  46.6. 


Starr 


It.  m.      8. 
0  47    9.01 


O     I  II 

+  33  42  47.83 


Comet— Star  r 
A  p    . 

Comet — Star  s 
Ap   • 


Sid.  time, 
h.  m.  8. 
7  13  40.9 

7  20  10.9 


m.    8. 

—  0  11.33 
4-  .02 

—  0  17.55 
4-  .02 


// 


+  3  22.82 


+ 
+  3 

+ 


.33 
18.93 
.33 


*^^^>^^^^^*^^0^0^0^0^0% 
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« 

• 

Apul  8D— continued. 

• 

Mams  U. 

Object 

Chron.  timea 

Mic 

Comet— Star. 

• 

Object. 

Chron.  timea 

Mic. 

Cornel— Star. 

oftranait. 

readinga. 

J 

oftranait 

readiqga. 

Ap 

Amic 

- 

- 

Ap 

Amie. 

• 

h.  m.    a. 

lUm. 

m.     a. 

Jttot. 

h.  m.    a. 

Jbvf. 

m.    a. 

Ana. 

Stard    .     .     I 

17  43  47.7 

w. 

Comet  .     . 

I 

14  30  15.0 

.     .    n 

44  11.5 

1.56.396 

n 

30  43.3 

1.33.800 

•     •  ni 

44  34.6; 

m 

31  10.7 

- 

Stary    •     .     i 

46  40.8* 

—  2  53.1 

StarC    \ 

I 

33  17.0 

—  3    3.0 

•     •    n 

47    3.8 

3  53.3 

n 

33  43.3 

3.81.098 

3    O.l 

+  68.17J 

•     •  in 

47  26.9 

3  53.3 

m 

33  11.4 

3    0.7 

Stare    \ 

I 

34  31.8 

—  4  16.8 

Comet  •     .     I 

53  35.3t 

\  *        % 

n 

34  59.3 

3.  8.343 

4  16.0 

+  45.04S 

•     •    n 

53  47.5 

m 

35  36.3 

4  15.6 

.     •  ni 

53  11.4 

Buy    .     .     I 

55  36.6 

—  3    1.1 

Comet  . 

I 

39  34.3 

.     .    n 

55  51.3 

3    3.8 

n 

40    3.7 

1.37.903 

.     •  m 

56  15.5 

3    4.1 

m 

40  39.0 

StarC 

I 

41  38.5 

—  8    4.S 

Comet  •     .     • 
Stnry    .     .     . 

59  10 

1.54.416 

n 

43    6.0 

3.38.708 

3    S.S 

+  59.1ft 

3.42.035 

+  73.351 

m 

43  33.7 

8    4.7 

Stare    . 

I 

43  54.3 

—  4  30.1 

Comet  .     .     I 

17    3  50.8 

\ 

>    n 

44  31.0 

3.56.084 

4  19. S 

+  41.84( 

.     .    II 

3  11.3 

1.47.350 

>  m 

14  44  48.3 

4  19.3 

.     •  ni 

3  35.0 

aa        tfk     i» 

Stary    .     .     1 

5  53. 7§ 

—  3    3.5 

•     •    n 

6  16.5 

3.35.380 

3    5.3 

+  71.940 

•     •  ni 

6  40.6 

3    5.6 

m.    a. 

Comet  •     .     0 

17  13    3 

Conr.  of  Cbrom       .        •       —  0  37.3. 

Stard    .     .     . 

+    4.114 

h.  m.    a.               0   •       " 

Comet  .     .     . 

17  15    0 

P-^l£> 

Stare 

33  43  55.60           €3  53  ISJ 

fltard    .     .     . 

2.34.683 

+    4.430 

StarC 

33  40  40.68           63  57  39.2 

• 

Sid.  time. 

Position  and  diatanee  of  Comet  and  0Uur  d  i 

h.  m.  a.            o    '               JZew. 

h.  m.    a.              m.    a.       .         '      " 
Comet^^Stare         .        14  30  33.6       —419.79       —  11 30.) 

17  21  30           51  43       3.31.496 
24  35           52  25       2.30.938 

Ap          .         .         •                                    —           .04        —          l.< 
Comet— Star  C         .        14  39  45.5       —  2    2.53        —  15  34.( 

28  10           49  53       2.30.331 

Ap        . 

—          .uo       —        a.. 

m.    a. 
Conr.  of  Chron.        .        .        —  4  18.0. 

h.  m.    a.                    0     '       " 

Comet  very  faint,  and  aoon  kwt  in  hare. 

Star/ 0    0  59.70           +  58  18    0.60 

1 

% 

Sid.  time. 

Mat  3. 

h.  m.  a.             m.    a.                  '      " 

Star  d— Star/     .        .        16  37  45       —3  53.78       —19  18.60 

^p    .         .         .         .                             .          .06       —         1.22 

Comet— Star  x—lat  aeriea    15  33  46.4    —3  52.16       —20  59.05 

Ap    .         .         .         .                             ^          .09        —         2.62 

Star  n    . 

15    0    4.5 

(38.985) 

+  0  39.0 

+  \KM 

2d  aeries    16  55  41.4    —3    3.88 

Comet    . 

0  33.5* 

3.53.030 

56  53.6                             —  18  33.40 

Ap    .         .         .         .                             —          .03       —            .71 

Starf    . 

1    6.4 

+  0  38.3 

Comet^Stard    .        .        17    9  57.0                            4-    1    5.81 
Ap    .         .         .         .                                                       +            .04 

Comet   . 

1  34.6 

Star  7    . 

8    3.5 

+  0  27.3 

Comet    . 
Start?    • 

8  30.7 

9  4.5 

(38.985) 

+  0  27.1 

April  27. 

+  13.75! 

Comet   . 

Star  17    . 

9  31.6 
13  20.1 

3.53.744 

(38.9^5) 

+  0  26.9 

+  13.04' 

Comet   .     .     I 

14    1  52.0 

W. 

Comet    . 

13  47.0 

2.52.032 

.    II 

2  17.0 

1.26.924 

.     .  Ill 

2  54.3 

Star  17    . 

14  22.0 

+  0  24.1 

Starr     .     .      i 

6  14.5 

—  4  22.5 

Comet    . 

14  46.1 

.     .    II 

6  41.3 

3.39.275 

4  24.3 

-f  47.669 

.  Ill 

14    7  18. 5| 

4  24.2 

Star  9    . 

17  27.2 

(38.985) 

+  0  24.3 

+  12. 7J 

1 

Comet    . 

15  17  51.5 

2.51.702 

•Recorded  6.8.    f  Recorded  55.2.    i Recorded  50.380. 

§  Recordec 

148.7.    ||Rec 

torded  8.5. 

^^^v^ 

^>^w 

i 

Recorded  37. 

.5. 
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Mat  2— continued. 

Mat  19. 

1 

Chron.  times 

Mic. 

Comet — Star. 

m 

S 
t 

Object. 

Chron.  times 

Mic. 

Comet — Star. 

• 

eci. 

of  transit. 

readings. 

0 

of  transit. 

readings. 

1 

A  a. 

A  mic. 

• 

A  a. 

A  mic. 

0 

h*  m.     8. 

Revs. 

m.     8. 

Rett, 

■ 

h.  m.  8. 

Revs, 

m.     8. 

Revt, 

.     •     • 

15  18  27.4 

+  0  22.9 

w. 

Comet   ... 

14  19  50 

2.22.066 

W. 

•     •     • 

15  18  50.3 

Start^    .     .     . 

2.34.600* 

—  12.534 

1 

Observation  of  position  and  distance  of  Comet  and  Star  t9 :                 < 

Observation  of  position  and  distance  of  Comet  and  Star  17 : 

Pos.  Vernier.       Mic. 

Pos.  Vernier.      Mic. 

0     '               Rjns. 

0    '              Rett. 

Star  runs  along  mic.  wire    . 

92  30          (38.940) 

runs  along  mic.  wire       .        .                        92  30        (38.985) 

h.  m.    8.           0    ' 

h.  m.    8.           0    ' 

Transit  wire  joining  Comet  and  Star  1^    14  32  26.5        15  54        2.6.272 

t  wire  joining  Comet  and  Star  17    15  26    1 .5        48  40        2.53.068 

38  33.0        14  17        2.5.312 

32  44.5        47  31        2.53.204 

42  23.0        15  33        2.4u652 

37  25.0        51  52        2.52.972 

46    3.5        14  16       2.4.382' 

44    1.5        48  34       2.51. 518** 

50  36.0        13  28       2.5.286 

47  41.0        46  14        2.51.298 

57    7.5        15  16        2.3.518 

58  46.5       52  58       2.48.080 

15 

0  30.0        13  47        2.2.453 

16    1  39.0        46  42       2.48.181 

3  16.5        14  33        2.2.216 

1 

m.    8. 

Comet   .     .     I 

15-   8  32.5 

w. 

Corr.  of  Chron.     .         .         .        — 0  52.4. 

•     .    u 
.     .  ni 

9  21.2t 
10    9.4 

h.  m.      8.                     0     »       " 
7            ....        23  19    8.02           +  66    4  25.50 

Stari^    .     .     I 
.     •    n 
.     •  ni 

10  57.2 

11  44.0 

12  31.6 

—  2  24.7 
2  27.8 
2  22.2 

Sid.  time. 

Star^    •     .     . 

(38.940) 

h.  m.    8.             ra.    8.           .     '       " 

Comet   .     .     . 

16    2.0 

2.28.076 

—  IT)  .864 

et— Star  17  .        .        15    9  48.3        +  0  26.21 

ComeP .     .     • 

]8  12.0 

2.28.696 

10.244 

9  33.5                                —  3  26.32 

Comet   •     .     . 

19  29.5 

2.28.936 

10.004 

—          .01        —          .19 

Comet   •     •     . 

21    6.0 

2.29.106 

9.834 

Comet   .     •     . 

23  23.0 

2.29..853 

9.087 

Comet  .     .     . 

15  26  39.0 

2.30.293 

—    8.647 

Mat  19. 

Corr.  of  Chron. 

m.    8. 
—  1  37.1. 

Sid.  time, 
h.  m.    8. 
Cometh-Star^  .                 14  14  12.0 

18  12.9 

TM               ■                                                 t                II 

1 

It 

14  14  58.5 
15  49.1 

w. 

m.    8.                 *      " 
—  1  55.20 

+  3  13.10 

.  Ill 

I 

.    II 

16  35.4 

16  55.0 

17  43.0 

—  1  56.5 
1  53.9 

A  p  .         •         . 

15    7  44.1 
15  19  11.5 

+          .05        +          .07 
—  2  23.23 

+  2  30.67 

.  m 

14  18  30.6 

1  55.2 

A  p  .          •           .           • 

+          .04        +          .04 

•Recorded  61r. 

•Recorded  28r.    f  Recorded  16.2. 
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0.  ObSERVATIOKS  Of  THK  SSVBKTH  CoMET  OF  1846.* 


Mat  35. 


Object. 


Stu« 

Comet 

4Btar» 


•oter  0  • 
Comet 


atnh 


:8tnr«    . 
Comet 
8tar(    . 


■ 


Comet 
Stare 
.Stari 
Stare 


'Comet 
•Star  e 
Star<l 
8)ar^ 


. 


. 


Star/ 
Star^ 
Comet 


Starfc 
'    Comet 


. 


Star/ 
Starg 
Stari 
Comet 


Star/ 
Star; 
Comet 


Chr.  time  of  traneit. 


I. 


a. 
44.8 
10.5 
51.0 


40.5 

7.« 

47.5 


32.6 
59.4 
39.0 


II. 


2.4 

28.0 

8.0 


58.0 

24.0 

5.0 


50.0 
17.0 
56.2 


m. 


a. 
19.2 
45.0 
25.0 


16.0 
42.0 
22.5 


7.8 
34.0 
14.0 


Meanofwirea. 


Mic. 


h.  m.  V. 

13  41  2.13 
45  27.83 
48  8.00 


50  58.17 
54  24.40 
58  5.00 


14    0  50.13t 

5  16.80 
14    7  56.40 


38.801) 
.44.560 
3.30.752 


I 


(38.801) 
3.43.360 
3.30.628 


i 


38.801) 
.41.498 
3.30.420 


Comet-*43tar. 


A  a. 


m.    a. 
+  4  25.70 

—  2  40.17 


+  4  26.23 

—  2  40.60 

+  4  26.67 

—  2  39.60 


Amk. 


Ben. 
+  35.746 

+  13.808 


+  84.446 
+  12.732 

+  32.584 
+  11 .078 


& 
S 


M. 


Reauhi. 


Corr.  of  Chron. 


Stark 


Comei— Star* 
Ap 

Comet— Star  I 
Ap 


m«    a. 
•    ~S22.0 

h.  m.     a.  o    9      n 

6  57  59.57       +  44  99  39.31 


Sid.  time. 

h.  m.    a.           m.    a.  '     " 

13  59  41.0    +4  96.90  +  8  41.81  { 

+          .03  +        Ji 

13  59  41.0    —  9  40.19  +  3  13.19 

+          .01  +        Mi 


Mat  97. 


33.0 

49.5 

7.5 

33.5 

50.2 

7.1 

97.5 

44.0 

1.0 

8.5 

25.5 

42.5 

34.5 

50.3 

7.0 

33.0 

49.8 

7.0 

27.3 

44.0 

1.0 

8.5 

25.5 

43.0 

13  49  50.00 
46  50.97 
54  44.17 
56  95.50 


14  12  50.60 
16  50.03t 
24  44.10 

14  26  25.67 


2.40.782 
2.32.376 
9.64.923 
2.67.772 


2.31.099 
2.26.382 
1.28.992 
1.31.932 


-  4  0.97 
-11  54.17 
-13  35.50 


-  3  59-43 
-11  53.50 
-13  35.07 


+    8.406 

—  94.141 

—  96.990 


+    4.717 

—  27.880 

—  30.820 


W. 


Corr.  of  Chron. 


Starrf 
Stare 


Comet — Stare 

Ap 

Comet— Star  d 

Ap 

Comet — Star  e 

Ap 


—  1  53.0 
li.m.    a.  o    '      '/ 

7  10  10.88       +  49  56    4.46 
7  11  59.36  49  56  49.0 

Sid.  time, 
h.  m.    a.  m.     a.  '     " 

13  55  57.3    —  3  59.85    +    1  41.11 

.00    +  .U 

13  55  57.3    —11  53.83    —    6  40.n 

—  .02    —  .44 
13  55  57.3    -13  35.28    —    7  23.11 

—  .02    —  .51 


Jdwb  6. 


34.2 
25.7 
39.7 


42.7 
27.2 


18.2 
11.2 
40.6 
25.2 


35.5 
30.2 
43.5 


50.2 

5.2 

41.4 

56.7 

53.2 

8.8 

58.0 

14.1 

42.6 

57.7 

33.2 

49.7 

27.4 

42.6 

56.2 

11.3 

53.7 

7.5 

45.5 

0.7 

59.2 

13  49  49.87 
51  41.27 
56  53.90 


14    1  58.33 
3  42.50 


11  33.70 
13  27.07 

17  56.03 

18  39.45 


22  51.50 

24  45.47 

14  29  59.06 


3.40.874 
1.42.789 
2.34.782 


3.43.826 
2.35.118 


3.43.322 
1.46.286 
1.46.432 
2.36.376 


3.45.787 
1.48.493 
2.38.982 


+  7    4.03 
+  5  12.63 


+  1  44.17 


+  7  5.75 
H-  5  12.38 
-i-  0  43.42 


+  7    7.56 
H-  5  13.59 


+  23.891 
—  37.994 


+  21.275 


+  23.037 

—  39.897 

—  40.043 


+  23.178 
—  39.498 


W. 


Corr.  of  Chron. 


m.    a. 
—  8  45.2 


Cometh-Star  / 

Ap 

Comet — Star  g 

Ap 

Comet— Star  h 

Ap 

Cometh-Star  i 

Ap 


0.0 


Sid.  time. 

h.  m.    a.  m.      a.  ' 

14    6  25.6    +  7    5.78  +    6 

+  .06  +  .« 

14    6  25.6    +  5  12.87  —  10   2.M 

—        .11  —       i.a 

13  54  57.3    +  1  44.17  +    5  27.7fi 

+  .05  +  .» 

14  9  54.2    +  0  43.42  —  10  16.91 

—  .11  _         i.ffl 


*  Discovered  by  Brorsen,  April  20,  1846. 


t  Recorded  13*.  59in. 


}  Recorded  17ai. 


I 
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1 

6.  Observations  op  Neptune, 

* 

1846. 

October  23. 

/ 

Cbr.  time  of  transit. 

Planet— Star. 

i 
§ 

O. 

■ 

w 

ect 

Mean  of  wires. 

Mic. 

Results. 

I. 

n. 

III. 

A  a. 

A  mic. 

8. 

B. 

s. 

h.  m.      8. 

Revs, 

m.    8. 

Revs, 

f 

44.0 

56.7 

10.0 

22  57  56.90 

(74.836) 

+  1  22.77 

—  38.049 

M. 

m.    s. 

one 

7.2 

19.8 

32.0 

59  19.67 

2.36.787 

Corr.  of  Chron.  .         .         .        — 2  11.1 

h.  m.      s.                 o    '        " 

1     • 

10.8 

23.7 

36.0 

23    2  23.50 

(74.836) 
2.36.640 

+  1  22.47 

—  38.196 

Star  a      .        .        2150    9.53       —13  23  32.80 

me 

33.4 

46.0 

58.5 

3  45.97 

Sid.  time 

h.   m.    8.          m.     8.               '      '' 

• 

4.0 

16.2 

29.2 

6  16.47 

(74.836) 

+  1  23.23 

—  37.811 

Planet-Star  a      23    1  24.0    +  1  22.82    —    9  45.72 

ne 

27.2 

39.9 

52.0 

23    7  39.70 

2.37.025 

Ap                                              _          .01    —            .47 

October  24. 

■  ■  ■ 
m.    8. 

• 

28.8 

41.0 

53.8 

21    2  41.20 

+  1  20.83 

M. 

Corr.  of  Chron.   .        .        .        ^  2  12.9 
h.  m.      8.                 o    \       " 
Star  a      .        .        2i  50    9.51        —  13  23  32.86 

ne 

49.6 

2.0 

14.5 

4    2.03 

Sid.  time. 

• 
ae 

59.0 
19.8 

n.4 

32.7 

23.8 
45.0 

5  11.40 
21    6  32.50 

(74.797) 
2.36.480 

+  1  21.10 

—  38.317 

h.  m.    8.            m.    8.              '      " 
Planetr-Star a     21    3    4.3    +    1  20.96 

4  19.6      —    9  50.31 
Ap                                                        .00      —     o     .44 

OCTOBKR  25. 

* 

48.2 

1.0 

13.4 

21  57    0.87 

+  1  19.66 

M. 

ne 

7.6 

20.8 

33.2 

58  20.53 

» 

• 

35.8 

49.0 

1.6 

59  48.80 

• 

+  1  19.47 

• 

ne 

55.8 

8.0 

21.0 

22    1    8.27 

m.   8. 

• 

11.0 

24.0 

36.5 

2  25.83 

+  1  19.44 

Corr.  of  Chron.  .        .        .       —2  14.8 

ine 

30.5 

43.5 

55.8 

3  43.27 

h.  m.      8.                0    »        '/ 
Star  a      .        .        2150    9.50        —13  23  32.93 

1 

• 

59.8 

12.5 

24.8 

7  12.37 

+  1  19.66 

me 

19.8 

31.8 

44.5 

8  32.03 

Sid.  time. 

h.    m.    8.         m.     8.             o      '/ 
Planet— Star  a      22    0  41.2    4-119.56 

(     • 

(74.778) 

22  22  50.                            —  9  58.94 

me 

2.35.896 

—  38.882 

A>                                                         .00      —          .45 

me 

2.35.800 

38.978 

me 

22  25  5. 

2.35.970 

38.808 

me 

2.35.999 

38.779 

me 

2.35.858 

38.920 

me 

2.35.975 

38.803 

me 

2.35.820 

—  38.958 

1 

i-        4 


[848  J 


OBSEBTATIOVS  WRB  THB  SWATOUAZf 


OeTOBBE96. 

Chr.  time  of  tranait 

Planet— Star. 

• 

• 

1 

Objeet. 

Meanof  wirea. 

Mie. 

1 

O 

Reiolla. 

I. 

n. 

m. 

A  a. 

\ 

a. 

a. 

a. 

n.  Bd.     a. 

V> 

m.    a. 

Bim,      1 

Slarc    . 
Neptime 

19.9 

31.4 

44.0 

91    1  31.53 

▼^ 

+  1  18.07 

M. 

36.8 

49.6 

9.4 

9  49.60 

■ 

Sufi    . 

19.5 

39.4 

44.8 

3  39.93 

-->  0  49.63 

fStarm    . 

35.9 

47.8 

0.6 

4  47.87 

+  1  18.30 

IfcpCmM 

53.5 

6.9 

18.8 

6    6.17 

35.8 

48.6 

1.4 

6  48.60 

—  0  49.43 

Barm    . 

36.6 

49.5 

9.4 

7  49.50 

+  1  18.18 

VtptBBtt 

55.9 

7.6 

90.4 

9    7.68 

m.  1. 

Blarh    . 

37.5 

50.4 

9.8 

9  50.93 

^0  49.55 

Corr.  of  Chton.  •        •        .       —  9  18.1 

h.  m.     a.               0   ' 

HcpCBM 

Stare    . 

44.8 

57.4 

10.0 

10  57.40 

Star  a    .                91  50    9.48       —  13  9S 1 

9.0 

91.0 

33.6 

11  91.90 

—  0.93.80 

Star!      •        .        9159  10.00             13  34  S 

Stare     .        .       915151.19            13  951 

llCpClIlM 

39.4 

44.8 

57.8 

19  45.00 

1 

Sid.  time. 

Blare    • 

56.0 

9.0 

91.0 

13    8.67 

—  0.93.67 

h.   m.   a.          m.    a.              ' 

FlaneU-Star  a   91    3  43.0    +  1  18.18 

17  41.9                       -   M 

Neptnne 

9.4 

14.8 

97.9 

14  14.80 

Ap                                                      .00    — 

sisrr. 

96.0 

38.0 

51.0 

14  58.33 

—  0  93.53 

Planets-Star  »    91    3  43.0    —  0  49.54 

94  17.9                        +     1 
Ap                                                      .00    + 

■ 

■ 

SCara    . 

(44.763) 
3.35.339 

Pianeu-Stare    91  10  44.6    —  0  93.67 

Neptune 

19    0 

^  39.414 

97  91.9                        —    1 

Nq>tiine 

90    0 

3.35.354 

39.399 

Ap                                                      .00    — 

KtfftOJlt 

91    0 

3.35.314 

—  39.439 

Star  e 

(44.763) 
3.44.222 

Neptune 

93  30 

—  30.594 

Neptune 

94  30 

3.44.359 

—  30.394 

Neptune 

95  30 

3.44.928 

30.518 

Neptune 

96  30 

3.44.349 

30.404 

Neptune 

33    0 

3.44.990 

—  30.596 

Starfr    . 
Neptune 

98  30 

(44.763) 
2.49.828 

+    5.065 

Stare     . 
Stare     . 

99  30 

2.49.895 

5.132 

91  31    0 

2.49.890 

+    5.127 

, 

Oc 

TOBBR  28. 

Star  a 
Neptune 
Star6     . 


Star  a 
Neptune 
Star6     . 


Star  a     . 
Neptune 


Stara  . 
Neptune 
Stari     . 


15.0 
30.4 
15.0 

27.6 
42.8 
28.0 

40.5 
55.5 
40.6 

3.2 

18.5 

3.2 

15.8 
30.6 
15.6 

28.5 
43.5 
28.4 

3.9 
19.2 

16.1 
31.6 

29.0 
44.5 

13.0 
28.0 
13.2 

25.6 
40.8 
26.0 

38.0 
53.6 

38.8 

21  51  27.70 

52  42.90 

53  27.87 


54  15.83 

55  30.87 

56  15.73 


57  16.33 

58  31.77 


22    0  25.53 

1  40.80 

22    2  26.00 


^^h^ti^k^k^ 


+  1  15.20 

—  0  44.97 

+  1  15.04 
+  0  44.86 

+  1  15.44 

+  1  15.27 

—  0  45.20 


M. 
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9^0^0^0^0^f^^^0^0^0^0^0^0^0^0^0^0^0^0^0^0^0^^^0^f^0l^0^0^^^0i 
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OcTOBiE  28— continaed. 


ect. 


one 

e  • 


one 
e  . 


one 
e  . 


I 

one 
ane 
one 
one 
one 
one 
line 
one 
one 
one 
e  . 
one 
one 
one 
one 
one 
one 
one 
one 
one 
one 


b     . 

one 

une 

une 

une 

une 

une 

une 

une 

une 

une 


Chr.  time  of  transit. 


I. 


29.0 
55.0 


35.0 
1.0 


49.5 
15.0 


n. 


s. 

41.4 
7.6 


47.5 
13.8 


1.6 

27.8 


m. 


8. 

54.0 
20.4 


0.2» 
26.5 


14.0 
40.4 


Mean  of  wires. 


h.  m.     s. 
22    a  41.47 
4    7.67 


4  47.57 

5  13.77 


6    1.70 
6  27.73 


Mic. 


Revt, 


Planet — 8tar. 


Aa 


m.     s. 


10    0 

12  30 

13  0 


14 
15 
18 
19 


0 
0 
0 
0 


19  45 

20  0 
20  22 


25 

0 

26  40 

27  30 

28 

0 

29 

0 

29  30 

31  30 

32 

0 

33 

0 

34 

0 

36 

0 

37 

0 

38 

0 

41  0 

42  0 

43  0 

44  30 

45  30 

46  30 
2248    0 


(44.775) 
3.34.435 
3.34.396 
3.34.210 
3.34.324 
3.34.610 
3.34.528 
3.34.489 
3.34.572 
3.34.566 
3.34.465 
(44.775) 
3.43.393 
3.43.326 
3.43.424 
3.43.442 
3.43.508 
3.43.552 
3.43.430 
3.43.448 
3.43.528 
3.43.470 


(44.775) 
2.49.138 
2.49.150 
2.49.144 
2.49.050 
2.49.058 
2.49.035 
2.49.075 
2.49.088 
2.49.092 
2.49.012 


—  0  26.20 


—  0  26.20 


—  0  26.03 


A  mic. 


MUV9» 


40.323 
40.362 
40.548 
40.434 
40.148 
40.230 
40.269 
40.186 
40.192 
40.293 

31.365 
31.432 
31.334 
31.316 
31.250 
31.206 
31.328 
31.310 
31.230 
31.288 


4.363 
4.375 
4.369 
4.275 
4.283 
4.280 
4.300 
4.3J3 
4.317 
4.237 


t 

o 


M. 


Results. 


Corr.  of  Chron.  . 


m.    s. 
2  22.3 


Star* 
Star6 
Stare 


h.  m.    B. 
21  50    9.46 
21  52    9.97 
21  51  51.16 


// 


13  23  33.10 
13  34  57.86 
13  25  50.73 


Sid.  time. 

h.  m.    s.  m.    s. 

Planet-Star  a    21  54  44.3    +  1  15.24 

22  13  47.4 
Ap  .00 

Planet-Star  6     21  54  15.9    —  0  45.01 

22  39  46.7 
Ap  .00 

Planet— Stare    22    2  27.9    —026.14 

22  27  14.7 
Ap  .00 


// 


—  10  20.84 

—  .46 


+ 
+ 


1    6.42 
.05 


—  8    2.29 

—  .36 


i 


', 


' 


' 


OCTOBKR  29. 


s 

0.8 

13.4 

26.0 

21  16  13.40 

+  1  13.67 

M. 

une 

15.0 

27.2 

39.0 

17  27.07 

b     . 

1.0 

13.8 

26.0 

18  13.60 

—  0  46.53 

1 

59.0 

11.4 

24.0 

19  11.47 

+  1  14.33 

une 

13.0 

25.8 

38.6 

20  25.80 

^  . 

59.4 

12.0 

24.6 

21  21  12.00 

—  0  46.20 

•  Recorded  2.0. 


• 

; 


N^l^k^h^k^l^l^t^k^k^i^k^k^k^l^ki^t^t^l^ 


««< 


0^0m 
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NoYEMBER  3— continued. 


ct. 


jne 


one 


ine 


ine 


me 


ine 
me 
me 
me 
loe 
me 
ne 
me 
ne 
me 


Chr.  time  of  traniit. 


I. 


8. 

32.0 
42.6 
32.0 


22.8 


49.6 
20.6 


28.0 
58.9 


43.4 


u. 


B. 

44.6 
55.5 
44.7 


35.5 
6.6 


1.8 
32.7 


40.8 
11.6 


56.0 
27.0 


m. 


57.0 

7.8 

57.6 


48.0 
19.0 


15.0 
45.9 


53.6 
24.4 


9.0 
39.8 


Mean  of  wires. 


h.  m.     8. 
20  50  44.53 

51  55.30 

52  44.77 


54  35.43 

55  6.44 


56    2.13 
56  53.07 


57  40.80 

58  11.63 


58  56.13 

59  27.04 


21    1    0 
2  45 


3 
5 
7 


40 
45 
15 


8  30 

15  20 

16  20 

17  10 
21  18    0 


Mic. 


Rtv$* 


(39.016) 

3.27.300 

3.27.240, 

3.27.170 

3.27.224 

3.27.398 

3.27.330 

3.27.262 

3.27.336 

3.27.276 

3.27.312 


Planet— Star. 


A  a. 


m.    8. 
4-  1  10.77 

—  0  49.47 


—  0  31.01 


—  0  30.94 


—  0  30.83 


—  0  30.91 


A  mic. 


Rtvs. 


41.799 
41.859 
41.929 
41.875 
41.701 
41.769 
41.837 
41.763 
41.823 
41.787 


I 

B 

O 


M. 


Results. 


Corr.  of  Chron.  . 


m.    8. 
—  2  34.9. 


Star  a 
Star  6 
Stare 


h.  m.     s.  o    »        '/ 

21  50    9.36  —  13  23  33.51 
21  52    9.87  13  34  58.27 

21  51  51.06  ^  13  25  51.14 


Sid.  time. 

h.  m.     8.  m.    8. 

Planets-Star  a    20  46  16.5  +1  10.80 

21    6  59.6  — 

Ap     .         .  .00    — 

Planet^Star6     20  46  16.5  —0  49.63 
Ap     .         .  .00 

Planets-Stare     20  54  13.7  —0  30.92 
Ap     .         .  .00 

Observations  interrupted  by  clouds. 


N 


10  47.64 
.47 


' 


NOTEMBER  9. 


oe 


ne 


ne 


ae 


ne 


ne 


58.2 

9.4 

59.2 


52.0 

2.8 

52.2 


41.6 
51.8 
41.8 


4.5 
35.6 


24.0 
55.0 


42.8 
14.0 


11.2 
21.9 
11.6 


53.7 

4.5 

54.2 


17.0 
48.0 


36.6 

7.8 


55.5 
26.4 


23.2 
34.6 
24.8 


4.6     17.0 

15.4     28.0 

5.0     18.0 


6.2 

17.0 

7.0 


30.0 
0.8 


49.8 
20.4 


8.0 
39.0 


21  52  11.00 

53  21 .97 

54  11.87 


55  4.53 

56  15.40 
56    5.07 


57  53.83 
59  4.43 
59  54.33 


22    1  17.17 
1  48.07 


2  36.80 

3  7.90 


3  55.43 
22    4  26.47 


+  1  10.97 

—  0  49.90 

+  1  10.87 

—  0  49.67 

+  1  10.60 

—  0  49 .90 

—  0  30.90 

—  0  31.10 

—  0  31.04 


M. 


Corr.  of  Chron.  . 


m.    8. 
2  47.5. 


Star  a 
Star  b 
Stare 


h.  m.    8. 
21  50    9.27 
21  52    9.78 
21  51  50.97 


// 


Sid.  time. 

h.  m.    8.  m.    8. 

Planet-Star  a    21  53  26.4  +  1  10.81 

22  15  55.8 
Ap     .         .  .00 

Planetr-Star  6    21  53  26.4  —  0  49.82 
Assumed     .        22  45    0 
Ap     .         •  .00 

Planet— Star  e    21  59  49.0  —  0  31.01 
Assumed     .        22  35    0 
Ap     .         •  .00 

Interrupted  by  clouds. 


13  23  33.69 
13  34  58.66 
13  25  51.52 


»        // 

10  41.02 
.47 

8  20.13 
.35 

0  48.08 
.03 


+ 


; 


: 


^^0*^m^*^^^*^** 
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OBSSaVATIONS   WITH  THB   BQVATOB1AL. 


NoTBMBER  21— continued. 

Chr.  time  of  transit. 

Planetr— Star. 

• 

Object. 

Mean  of  wires. 

Mic. 

09 

o 

M 

Results. 

I. 

II. 

in. 

A  a. 

A  mic. 

• 

The  inclination  of  the  transit  wires  has  been  detemia 

8. 

8. 

8. 

h.  m.      8. 

Revs, 

m.    8. 

Rett. 

XTA. 

and  the  correction  applied  to  Star  fr,  as  on  Nov.  20.    Seen 

Star  a     . 

42.0 

54.5 

7.0 

22  27  54.50 

+  1  23.50 

9f  that  date. 

Neptune 

5.4 

18.0 

30.6 

29  18.00 

m.    8. 

Starfr     . 

40.8 

53.4 

6.0 

29  53.40 

—  0  35.40 

Corr.  of  Chron.  .         .         .        —3  12.7 
h.  m.    8.                 o    '        " 
Stara      .         .        21  50  9.09        —  13  23    34.67 

Star  a     . 

21.0 

34.0 

46.7 

31  33.90 

+  1  23.50 

Starfr      .         .        21  52  9.60        —  13  34    59.44 
Sid.  time, 
h.  m.    8.           m.    8.              '      " 

Neptune 

45.0 

57.2 

10.0 

32  57.40 

Starfr    . 

20.0 

33.0 

45.2 

33  32.73 

—  0  35.33 

Planet— Star  a 

Assumed     .        23  50    0.0                             —  9  17.1 

Star  a     . 

59.0 

11.0 

23.8 

37  11.27 

+  1  23.53 

Ap                                                                       —        .4 

Neptune 
Starfr     . 

22.0 

34.8 

47.6 

38  34.80 

Planet-Star  fr     22  24  35.0    —0  35.24 

57.5 

9.8 

22.4 

22  39    9.90 

—  0  35.10 

Assumed     .        22  50    0.0                             +2   6.5 

Ap                                                           .00       -f        .1 

Corr.  for  inc.  of  wires               —          .23 

Star  a     . 
Neptune 

TPifnP  fiCkt  tinted. 

3.29. 160» 
2.35.360 

—  36.183 

Observations  or  Diameter  of  Neptuhe. 

Starfr     . 
Stara     . 

2.43.536 
3.28.960 

+    8.176 
—  36.188 

21>iam. 

IDiam. 

Neptune 
Starfr     . 

2.35.165 
2.43.300 

+    8.135 

39.890 
40.180 

39.780 

0.290 

39.872 
39.990 

39.892 

0.118 

40.202 

0.422 

39.980 

0.088 

Stara     . 

3.28.918 

—  36.077 

Neptune 
Starfr     . 

2.35.012 
2.43.260 

+    8.248 

39.820 
40.210 

39.885 

40.188 

0.390 
0.303 

39.848 
39.951 

39.715 
39.886 

0.103 
0.171 

Stara     . 

3.28.650 

—  36.195 

Neptune 
Starfr     . 

2.34.862 
2.43.125 

+    8.263 

39.864 
40.230 

0.366 

39.785 
39.906 

0.121 

39.780 
39.885 

0.354 

0.105 

Star  a     • 

3.28.555 

—  36.186 

Neptune 

2.34.758 

^#%^  •  A\^^f 

0.177 

0.118 

Starfr     . 

2.43.012 

+    8.254 

Whence,  diameter  _  Or.  145    =  2. "23. 

November  28. 

■ 

w. 

Stara     . 

55.7 

8.6 

21.3 

23    5    8.53 

+  1  41.85 

Neptune 

3.1 

6  50.38 

Stara     . 

14.5 

27.3 

40.0 

12  27.27 

1  42.69 

Neptune 

57.2 

10.0 

14    9.96 

Star  a     . 

46.7 

59.3 

11.5 

17  59.17 

1  42.58 

Neptune 

29.1 

54.4 

19  41.75 

Stara     . 

50.5 

2.3 

15.1 

32    2.63 

1  41.87 

Neptune 

31.7 

44.7 

57.1 

33  44.50 

Stara     . 

41.5 

4.8 

17.4 

39     4.57 

2.54.682 

1  42.67 

—  30.172 

Neptune 

34.4 

47.2 

59.7 

22  AD  47.04 

3.54.493 

»Rea( 

dings  of  sea 

[e  not  given  ;  t 

.hey  have  been 

assui 

med  as  in 

tlie  text. 

a0^ 
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NoYBMBER  28 — continued. 


t. 


oe 


ae 


ae 


ae 


3e 


Chr.  time  of  transit. 


I. 


n. 


in. 


8. 

35.2 

17.8 

8. 

48.2 
30.5 

42.7 
24.4 

55.3 
37.5 

34.6 
17.3 

47.7 
30.2 

52.3 
34.5 

4.4 
47.4 

34.6 
17.4 

47.4 
30.0 

8. 

0.7 
43.4 


7.7 
50.2 


0.3 
43.3 


17.5 
59.7 


0.2 

42.8 


Mean  of  wires. 


h.  m.      8. 
22  42  48.03 
44  30.57 


47  55.23 
49  37.37 


53  47.53 
55  30.27 


57  4.73 

58  47.20 


0    1  47.40 
0    3  30.07 


Mic. 


Revs. 

2.54.849 
3.54.646 


2.55.318 
3.55.028 


2.55.472 
3.55.394 


2.56.457 
3.56.308 


2.56.752 
3.56.464 


Planet— Star. 


A  a. 


in.    8. 
+  1  42.54 


+  1  42.14 


+  1  42.74 


+  1  42.47 


+  1  42.67 


A  mic. 


Rev9t 
—  30.186 


—  30.273 


—  30.061 


—  30.132 


^  30,271 


m 
O 


w. 


Results. 


Corr.  of  Chron.  . 

ro.    8. 
—  3  28.4 

h.  m» 
Star  a      .         .        21  50 

8.                        O       »           // 

9.00       —  13  23  35^ 

Sid  time, 
h.  m.     8. 
Planet^^tiir#      ^  35  14.5 

23  48  38.7 

m.    8.                '       " 
+  1  42.40 

—    7  44.99 
—          .01    ^            .41 

November  29. 


. 


le 


le 


ae 


le 


le 


40.2 
25.2 

52.5 

5.3 
50.3 

2.7 
48.2 

15.2 
0.5 

27.4 
12.5 

5.3 

18.4 
4.2 

31.3 
16.4 

12.8 
57.7 

25.2 
10.5 

37.8 
22.6 

28.1 
13.4 

42. 3« 

53.5 
38.5 

23  19  52.67 
21  37.75 


30  15.10 
32  0.40 


33  18.33 
35  3.94 


37  25.27 
39  10.27 


42  40.80 
23  44  25.95 


2.53.178 
3.53.977 


2.54.564 
3.55.453 


2.54.776 
3.55.568 


2.54.875 
3.55.699 


2.55.146 
3.55.906 


+  1  45.08 


+  1  45.30 


+  1  45.61 


+  1  45.00 


+  1  45.15 


^  29.184 


—  29.094 


—  29.191 


—  29.159 


—  29.223 


W. 


Corr.  of  Chron. 


m.    8. 
—  3  31.7 


Star  a 
Starfr 
Stare 


h.  m.      8. 
21  50    8.99 
21  52    9.51 
21  51  50.69 


// 


—  13  23  35.11 
13  34  59.89 

—  13  25  52.76 


Sid  time, 
h.  m.    8. 


m.    8. 


// 


Planet-Staro  23  30  56.0    -|-  1  45.23    —  7  29.40 

Ap  .00                  .39 

Planet— Stare  0  42  45.0                               5    9.28 

A  p  —          .27 

Very  high  wind.    Observations  difficult. 


Star  runs  along  mic.  wire 

Transit  wire  joining  Neptune  and  Star  6 

Stare 


of  Neptune — Star 6  and  Star* : 

Position  Vernier. 

Micrometer. 

Distance 

h.  m.   8. 

O      ' 

o    ' 

Rn8, 

JU99. 

272  38 

II. 
92  38 

2.38.938 

23  57  10 

229  24 

49  23 

3.48.176 

20.745 

0    2  30 

228  51 

48  50 

3.48.088 

20.833 

0  10  20 

262  25 

82  24 

3.48.282 

20.639 

0  19    2 

^   262  58 

82  57 

3.48.648 

20.273 

0  24  16 

261  58 

81  56 

3.48.182 

20.7^ 

0  31  55 

263    4 

83    4 

3.48.368 

20.653 

• 

(38.938) 
3.48.708 

W. 

. , 

le 

0  42  50. 

—  20.213 

- 

le 

44  25. 

3.48.812 

20.109 

le 

45  22. 

3.48.788 

20.133 

■ 

le 

47    0. 

3.48.916 

20.105 

le 

48  48. 

3.48.958 

19.963 

le 

0  49  15. 

5.48.992 

—  19.929 

• 

Rejected. 

*^^^ 


^ 


}^S^>^^^^^^^^^*^^^^^^^^ 


>^^^k^^^h^^^h^^^^^^^ta^^^^^^^%^ 


[  360  ] 


OnSKTATIOKB   WITH  TBS  CQOATOBIAI.. 


« 

Dbcembbr  3. 

/ 

Ghr.  time  of  transit. 

Planets-Star. 

• 

u 

Object. 

Mean  of  wires. 

Mic. 

1 

aa 
O 

Results. 

I. 

II. 

in. 

A  a. 

A  mic. 

8. 

8. 

8. 

h.  m.     8. 

Revs. 

m.    8. 

Rem. 

Stara     . 

34.2 

48.2 

59.8 

22  30  47.40 

2.41.724 

+  I  56.60 

—  24.494 

w. 

Stare 

15.4 

32  28.13 

+  0  15.87 

Neptune 

31.2 

44.2 

56.6 

32  44.00 

3.47.213 

Stara     . 

48.2 

0.5 

13.4 

37    0.70 

(38.948) 

+  1  58.60 

—  24.493 

Stu-e     . 

30.2 

38  42.93 

4-  0  16.37 

Neptune 

46.4 

59.2 

12.3 

38  59.30 

3.44.438 

Stara 

26.4 

39.3 

51.5 

41  39.07 

(38.948) 

-f  1  58.26 

—  24.469 

m.    8. 
Corr.  of  Chron.   .         .         .        .^  3  44.4 

Stare     . 

8.3 

43  21.03 

+  0  16.30 

Neptune 

24.5 

37.8 

49.7 

43  37.33 

3.44.462 

h.  nu      8.                0    ' 

Stars      .         .        2150    8.94        —  13  23  3£ 

Stara 

Star  e      .         .        21  51  50.64        —  13  25  5S 

37.4 

50.4 

3.4 

45  50.40 

(38.948) 

+  1  58.40 

^24.436 

Stare     . 

20.5 

47  33.23 

4-  0  15.57 

Sid  time. 

Neptune 

36.4 

48.6 

1.4 

47  48.80 

3.44.505 

h.  rfi.     "          m.    8.                 ' 

Planetn-Star  a    22  46  34.5    +  1  58.08 

22  37    3.0                         —     6 

Stara     . 

25.3 

37.3 

50.3 

55  37.63 

(38.948) 
2.29.934 

+  1  58.25 

Ap                                                         .00    — 

Stare     . 

6.6 

19.7 

32.3 

57  19.53 

+  0  16.35 

Planetr-Star  <    22  46  34.5    +  0  16.19 

Neptune 

48.6 

57  35.88 

Ap                                                         .00 

Stara     . 

47.3 

0.5 

12.8 

23    1    0.20 

(38.948) 
2.29.894 

+  1  58.68 

Stare     • 

29.6 

42.3 

54.7 

2  42.20 

+  0  16.68 

Neptune 

11.6 

2  58.88 

Stara     . 

17.8 

30.8 

43.2 

6  30.60 

(38.948) 

+  1  57.78 

Stare     . 

59.8 

12.3 

24.5 

8  12.20 

2.29.913 

+  0  16.18 

Neptune 

41.1 

23    8  28.38 

1 

< 
■ 

De 

CEMBER  9. 

: 


1 


Stara  . 
Stare  . 
Neptune 

Stara  • 
Star  e  . 
Neptune 

Star  a  . 
Star  c  . 
Neptune 

Star  c 
Neptune 

Star  e  . 
Neptune 

Star  c  . 
Neptune 


28.3 
10.1 
50.3 

41.2 

22.3 

2.6 

53.6 
15.1 

36.2 
18.7 
58.2 

48.0 
30.6 
10.5 

1.4 
42.3 
23.2 

27.7 
10.4 
49.6 

40.4 

22.3 

2.4 

53.5 
35.2 
15.2 

2.4 

0.7 

33.7 

46.6 
25.7 

53.4 
33.4 

6.3 
46.0 

18.4 
58.9 

15.3 
54.6 

27.8 
7.7 

40.5 
20.6 

23  10  41.03 

12  22.56 

13  2.67 


16  48.53 

18  30.53 

19  10.63 


29  40.53 

31  22.63 

32  2.40 


36  33.57 

37  13.20 


41    6.03 
41  46.10 


45  27.87 
23  46    7.63 


(39.980) 
2.30.042 


(38.980) 
2.30.076 


(38.980) 
2.30.042 


(38.980) 
2.31.392 


(38.980) 
2.31.572 


(38.980) 
2.31.582 


+  2  21.64 
+  0  40.11 


4-  2  22.10 
+  0  40.10 


4-  2  21.87 
4-  0  39.77 


4-  0  39.63 


+  0  40.07 


4-  0  39.76 


W. 


—    7.588 


—    7.408 


—    7.398 


NATIONAL   OBSEETATORY — ^WASHINGTON. 


[  351  ] 


^^^*^*^*^^t^^»^^^^^ 


1 


Decbmbbe  9— continued. 


Chr.  ikne  of  transit. 

• 

Planets-Star. 

• 

u 

< 

ect. 

Mean  of  wire. 

Mic. 

> 

o 

Results.                                                ] 

» 

I. 

II. 

lU. 

A  a. 

A  mic. 

1 

{ 

8. 

8. 

8. 

h.  m.     8. 

Revs, 

in.    s. 

Rev8, 

• 

c     . 

0.7 

13.4 

26.2 

23  49  13.33 

(38.980) 

+  0  40.34 

—    7.451 

W. 

une 

41.3 

53.8 

5.9 

49  53.67 

2.31.529 

in.    8.                ( 

c 

34.3 

47.4 

59.9 

53  47.20 

(38.980) 

+  0  40.17 

—    7.382 

Corr.ofChPon.  .         .         .        —  3  58.9.               j 

■ 

une 

14.4 

27.2 

40.5 

54  27.37 

2.31.598 

h.  m.     8.                 0    '        " 
Stars      .        .        2150    8.86        —13  23  35.65 

e 

28.3 

40.4 

53.5 

56  40.70 

(38.980) 
2.31.435 

+  0  40.20 

—    7.545 

Star  6      .         .        21  52    9.37             13  35    0.43 

:une 

8.3 

20.9 

33.5 

57  20.90 

Star  c      .         .        21  51  50.56        —  13  25  53.30 

Sid.  time. 

e 

47.4 

0.5 

13.2 

59    0.37 

(38.980) 

+  0  40.23 

—    7.508 

h.  m.    8.            m.    8.               '        " 

une 

28.1 

40.4 

53.3 

59  40.60 

2.31.472 

Planet— Star  a    23  17  26.3    +2  21.87 
Ap     .         .                                             .00 
Planet-Star  c    23  42  19.9    +0  40.05 

c     . 

0.3 

12.5 

25.2 

0    2  12.67 

(38.980) 

+  0  40.06 

—    7.446 

47  57.7                          —      1  54.9* 

line 

40.1 

52.8 

5.3 

2  52.73 

2.31.534 

Ap     .         .                                           .00    —              .10 

> 

Obsertation  op  Diameter  op  Neptuke. 

e     . 

37.5 

49.5* 

2.4 

4  49.80 

(38.980) 

+  0  40.07 

—    7.526 

1 
I  Limb.       n  Limb.     2  Diam. 

MB                                     ^p                                t0 

one 

17.5 

29.7 

42.4 

5  29.87 

2.31.545 

38.873    •    39.152        0.279 

e     . 

4.7 

17.5 

30.3 

8  17.50 

(38.980) 

+  0  40.13 

+    7.392 

38.873        39.168         0.295 

line 

45.2 

57.4 

10.3 

8  57.63 

2.31.588 

1 
r                 " 
Whence  Diameter  .        •        =  0  14.35    :=:    2.21 

ane 

9  30 

2.31.548 

—    7.432 

i 

one 

0  10    0 

2.31.612 

—    7.368 

' 

Obserration  of  position  and  distance  of  Neptune — 

Star  6  and  Star  e  : 

Position  Vernier.          Micrometer. 
I.               II. 
h.m.  8.             o      »           o     '                Rtvs. 

Star  runs  alon^  mic. 

wire           •         .         .         .        «         •         .  '      . 

272^  38                              (38.980) 
0  30  20           163  31        343  30           3.29.677 

Transit  wire  joining 

Neptune  and  Star  c     .        « 

35  20            163    7                             3.29.488 

Star6              

41  15           245  39          €5  38           3.29.828 
45  15           245  37          65.35           3.30.146 

December  13.                                                                                                                    1 

• 

59.2 

2.5 

15.3 

23  49    2.67 

(38.990) 

+  2  34.26 

—  11.840 

w. 

• 

31.5 

44.4 

57.1 

50  44.33 

2.30.064 

-f  0  52.60 

—    2.914 

ine 

24.8 

36.5 

49.5 

51  36.93 

2.27.150 

, 

m.  8. 
Corr.  of  Chron.     .         .         .        —  4  3.6 

1     . 

5^.3 

4.4 

17.1 

56    4.60 

(38.990) 

+  2  35.47 

—  11.855 

h.m.      8.                o    '        '/ 

• 

34.3 

46.6 

59.3 

57  46.73 

2.30.075 

4-  0  53.34 

—    2.940 

Stars       ...    21  50    8.83        —  13  23  35.81 

uie 

27.7 

40.1 

52.4 

58  40.07 

2.27.135 

Stare        ...     215150.53        —132553.46 
Sid.  time. 

t     o 

27.4 

40.4 

52.8 

0    2  40.20   . 

(38.990) 

+  2  35.33 

h.  m.    8.           m.    8.                 '      " 

• 

9.3 

4  22.03 

2.30.113 

+  0  53.50 

Planetr-^tar a      0    3  29.8    +3  35.00    —      3    1.97 

ne 

2.8 

15.4 

28.4 

5  15.53 

Ap                                                         .00    —              .16 
Planet-^tar  c      0    3  29.8    +  0  53.65    —      0  43.69 
Ap                                                       .00    —             .04 

1    . 

39.3 

51.7 

4.5 

7  51.83 

(38.990) 

-f  2  36.00 

—  11.812 

1 

• 

21.3 

33.7 

45.6 

9  33.53 

2.30.038 

+  0  54.30 

—    2.860 

ine 

1 

15.3     27.7 

40.5 

0  10  27.83 

2.27.178 

\ 

*  Recorded  50.5. 

: 

l» 
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Dscsmftft  IS— continued. 

Chr.  time  of  transit 

Planet-^Star. 

. 

1    Obieet. 

Mean  of  wires. 

Mic. 

1                                           Issolta, 

I. 

n. 

m. 

A  a. 

A  mir,. 

O 

t                        A 

a. 

8. 

a. 

n.  n.    s. 

£e«f. 

n.  *■. 

Jfesi. 

0  Slara    . 
X  Stare    . 
B  If  epCnne 

56.5 
35.4 
30.6 

9.9 
48.3 
49.8« 

91.4 

1.4 

55.3 

0  14    9.03 

15  48.37 

16  49.90 

(38.990) 
9.99.939 
9.97.995 

+  9  33.87 
+  0  54.53 

—  11.695 

—  9.637 

w. 

SiMr  li    . 
Stare    . 
Ne|ttiiM 

50.3 
31.9 
94.5 

9.4 
43.7 
37.3 

14.4 
5r.5 
60.5 

90  9.37 

91  43.80 
0  99  37.43 

(38.990) 
9.89.968 
8.87.138 

+  9  35.06 
+  0  53.63 

—  11.859 

—  9.830 

Dbcimbbe  13. 

i 

Stars    . 
Stare    . 
Neptune 

6.7 
47.4 
45.4 

19.1 
0.3 

58.7: 

i 

81 :7 
13.4 
11.4 

0  18  19.17 

14    0.37 

•       H  a8.50 

(38.980) 
9.98.954t 

+  9  39.33 
+  0  58.13 

—  a0.026 

W. 

Stars    . 

SStairs    . 

i  Neptune 

54.3 
35.8 
34.3 

6.7 
49.1 

46.4 

19.4 

1.4 

59.4 

19    6.80 

.    90  48.77 

21  46.70 

(38.980) 
9.99.910 
2.28.812 

+  9  39.90 
+  0  57.93 

—  110.168 

—  1.098 

2  Stars    . 
K  Stare     . 
2  Neptune 

13.4 
59.3 

24.4 
6.5 
4.6 

37.5 
19.3 
17.4 

38  95.10 

32  6.54 

33  4.77 

(38.980) 
2.30.022 
2.28.898 

+  9  39.67 
+  0  58.23 

—  10.082 

—  1.124 

S  Stars     . 
9  Stare     . 
K  Neptune 

0.6 
40.5 

13.4 
54.6 
53.3 

25.7 
7.4 
5.7 

36  13.23 

37  54.64 

38  53.17 

(38.980) 
2.99.932 
2.98.998 

+  2  39.94 
+  0  58.53 

—  9.982 

—  0.934 

Conr.  of  Chron* 

m.   8. 
4    6.8 

O      ' 

2  Stara     . 
X  Stare     . 
d  Neptune 

30.5 

43.4 
23.5 

55.9 
38.0 
35.6 

41  43.27 

43  25.28 

44  23.19 

(38.980) 
2.29.979 
2.28.832 

+  2  39.92 
+  0  57.91 

—  10.148 

—  1.147 

Star  s 
Stare 

U.     lU.         D. 

.    21  50    8.82       — 
.     21  51  50.52        — 

Sid.  time. 

13  23  3f 
13  25  5c 

Stara 
Stare     . 
Neptune 

40.6 
21.2 
20.3 

52.4 
33.8 
32.6 

4.6 
46.6 
44.8 

48  52.53 

50  33.87 

51  32.57 

(38.980) 
2.30.054 
2.28.852 

+  2  40.04 
+  0  58.70 

—  10.428 

—  1.202 

Planet— Star  a 

Ap 

Planet— Star  e 

Ap 

h.m.    8.            m.    8. 
0  39  38.1    +  2  39.97 

.00 
0  39  38.1    +0  58.20 

,00 

1 

—  2 

—  0 

Stara     . 

Stare 

Neptune 

26.8 
9.2 
6.5 

39.7 
21.1 
19.2 

61.7 
33.9 
32.4 

53  39.40 

55  21.40 

56  19.37 

(38.980) 
2.30.034 
2.28.961 

+  2  39.97 
+  0  57.97 

—  10.019 

—  1.073 

• 

Stara     . 
Stare     . 
Neptune 

56.6 
40.1 
37.2 

9. It 
51.6 
49.9 

21.9 
4.1 
2.3 

1    0    9.20 

1  51.93 

2  49.80 

(38.980) 
2.30.056 
2.28.973 

+  2  40.60 
+  0  57.87 

—  10.007 

—  1.083 

Stars     . 

Stare 

Neptune 

2.6 
44.4 
42.8 

15.6 
56.9 

27.5 

9.8 

8.4 

7  15.23 

8  57.03 
1    9  55.60 

(38.980) 
2.29.952 
2.28.942 

+  2  40.37 
+  0  58.57 

—  10.038 

—  1.010 

, 
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Deckmbbr  15. 


Cbr.  time  of  transit. 

•    Planet— Star. 

■ 

btject. 

Mean  of  wires. 

Mic. 

u 

t» 
u 
a> 

to 
ja 

O 

* 

Results. 

• 

I. 

II. 

III. 

A  a. 

A  mic. 

s. 

s. 

s. 

h.  m.      s. 

JCCVSm 

m.    8. 

Revs. 

* 

ra 

6.7 

19.6 

31.4 

1  15  19.23 

(39.041) 

+  2  49.94 

—    6.735 

W. 

• 

T  e     . 

48.4 

1.3 

13.7 

17    1.13 

« 

+  1    8.04 

ptune 

56.5 

9.2 

21.8 

18    9.17 

2.32.306 

^ 

ra     . 

19.3 

31.7 

44.4 

20  31.80 

(39.041) 
2.29.998 

+  2  50.23 

—    6.898 

m.    8. 
Corr.  of  Chron.  .         .         .        —  4  13.8 

re     . 

1.3 

13.9 

26.5 

22  13.90 

4-  1    8.13 

+    2.145 

ptune 

9.4 

22.2 

34.5 

23  22.03 

2.32.143 

h.  m.      s.                  O     '       " 

• 

1 

Star  a      . 
Star  c      . 

21  50    8.80        —  13  23  35.95 
21  51  50.50        —  13  25  53.60 

la     . 

10.2 

22.7 

35.4 

26  22.77 

(39.041) 
2.30.023 

-f  2  50.13 

—    6.605 

x  e     . 

52.4 

4.3 

17.2 

28    4.63 

+  1    8.27 

+    2.413 

Sid.  time. 

ptune 

0.8 

12.5 

25.4 

29  12.90 

2.32.436 

Planet— Star  a 
Ap 

h.  m.     s.           m.    8.                   '      " 
1  24  57.6    +  2  50.09    —      1  43.64 
—          .01    —              .17 

ira     . 

52.2 

4.6 

17.5 

32    4.77 

(39.041) 
2.30.082 

+  2  50.16 

—    6.669 

Planet— Star  c 

1  24  57.6    -h  1    8.14    -|-      0  35.17 

tr  c     . 

34.2 

46.9 

0.0 

33  47.03 

+  1    7.90 

+    2.290 

Ap 

.00    -h              .06 

ptune 

42.4 

54.9 

7.5 

34  54.93 

2.32.372 

ira 

15.3 

27.4 

40.6 

37  27.77 

(39.041) 

+  2  50.00 

ire     . 

56.8 

9.7 

21.7 

39    9.40 

2.29.992 

-h  1    8.37 

ptune 

5.3 

17.8 

30.2 

1  40  17.77 

' 

* 

December  19. 


irff 

irc     . 
tptune 


ira 

irc     . 
iptune 


ira 

\x  c     . 
ptune 


tra 

\x  t     . 
ptune 


u-a 

\x  c     . 
ptune 


ira 

ir  e     . 
ptune 


U'a 
ptune 

U'a 
iptune 


52.4 

33.7 

2.3 


55.4 

37.3 

5.4 


7.2 

48.7 
17.4 


44.6 
26.6 

54.8 


21.2 

2.7 

31.5 


37.5 
19.3 
48.2 


4.5 

17.3 

46.4 

58.2 

15.2 

27.4 

8.1 

20.5 

50.4 

2.6 

30.9 

19.9 

32.2 

1.5 

14.2 

29.4 

42.4 

57.4 

10.1 

39.4 

52.5 

7.6 

20.5 

33.7 

46.6 

15.4 

27.8 

43.8 

56.8 

50.3 

2.4 

31.8 

44.2 

0.5 

13.3 

0  10  4.73 
11  16.10 
13  14.97 


18  8.00 

19  50.10 
21  18.15 


24  19.77 

26  1.47 

27  29.73 


29  57.37 
31  39.50 
33  7.63 


36  33.83 

38  15.30 

39  44.03 


42  50.07 
44  31.77 
66    0.67 


1  10  14.5 


1  15    6.5 


89 


2.47.828 
2.39.022 
2.48.222 


2.48.026 
39.036) 
.48.37& 


^ 


2.48.042 
(39.036) 
2.48.392 


2.48.367 
(39.036) 


2.48.192 
39.036) 
.48.669 


I 


2.47.692 
39.036) 
.48.053 


^ 


2.39.798 
2.40.349 


2.40.179 
2.40.661 


+  3  10.24 

-f  1  28.87 


H-  3  10.15 
-f  1  28.05 


+ 


3    9.96 
1  28.26 


+  3  10.26 
4-  1  28.13 


+  3  10.20 
-h  1  28.73 


+  3  10.60 
-f  1  28.90 


+    0.394 
+    9.200 


+    0.350 
-h    9.340 


-f    0.350 
+    9.356 


+    0.477 
-h    9.633 


+    0.361 
+    9.017 


+    0.551 


+    0.482 


W. 


Corr.  of  Chron^  . 


m.    8. 
—  4  28.0 


Star  a 
Star  c 


Planet— Star  a 

Ap 

Planet— Star  h 

Ap 


h.  m.      8. 
21  50    8.76 
21  51  50.46 


It 


—  13  23  36.12 

—  13  25  53.77 


Sid.  time, 
h.  m.    8. 
0  25  41.2 
0  37  24.6 


m.    8. 
+  3  10.23 


// 


0  25  41.2    -f 


.00 

1  28.49 

.00 


-f    0    6.56: 

.00 

-h    2  23.41 

+  .15 
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DBCBMBBa  90. 

1 

Chr.  time  of  transit. 

P]anet-43tar. 

« 
C 

• 

Object, 

Mean  of  wires. 

Mic. 

1 

RcmUs. 

I. 

n. 

ni. 

^  a. 

A  mic. 

8. 

8. 

8. 

h.  m.     s. 

Revf, 

in.    8. 

Ren, 

Stara     . 

12.5 

25.4 

38.2 

23  58  25.37 

2.48.048 

+  3  15.80 

+    2.279 

W. 

Stare     . 

54.4 

7.1 

20.2 

0    0    7.23 

(39.018) 

+  1  33.94 

+  11.309 

J<reptune 

28.5 

41.3 

53.7 

1  41.17 

2.50.327 

1 

IStara     . 

54.4 

7.2 

20.5 

5    7.37 

2.47.088 

+  3  15.66 

+    1.960 

Star^     . 
Neptuae 

36.2 

49.4 

1.6 

6  49.07 

+  1  33.96 

10.3 

i23.3 

35.5 

8  23.03 

2.49.048 

OaiBRTATIONt   or   DlAMBTBR  OV   NBPTUirS. 

I  Limb.       n  Limb.     2  Diam. 

Stara     . 

37.4 

50.8 

3.3 

11  50.50 

2.48.014 

+  3  15.87 

+    2.367 

r                  r                r 

Stare     . 

20.4 

32.4 

44.6 

13  32.47 

(39.018) 
2.50.381 

+  1  33.90 

+  11.363 

40.251          39.806        0.445 

Neptune 

53.5 

6.4 

19.2 

15    6.37 

A0JU2         39.788        0.454 

M0 

T 

Whence  Diameter  .        .        =0.235        =    : 

Stara     . 

2.2 

14.8 

27.4 

19  14.80 

3.47.988 

4-  3  15.83 

+    2.415 

Stare     . 

44.1 

9.2 

20  56.65 

(39.018) 
2.50.403 

+  1  33.98 

+  11.385 

Neptune 

17.9 

30.5 

43.5 

22  30.63 

Stara    . 

35.3 

48.1 

0.5 

24  47.97 

2.48.029* 

+  3  15.56 

+    2.351 

Stare     . 
Neptune 

17.1 

30.0 

42.5 

26  29.87 

(39.018) 

+  1  33.66 

+  11.362 

51.3 

3.5 

15.8 

28    3.53 

2.50.380 

IB.      8. 

• 

Corr.  of  Chron.  •        •        •       •»  4  30.4 

Stara    . 

34.3 

46.5 

59.9 

31  46.90 

2.48.048 

+  3  15.90 

+    2.400 

h.  m.     8.                 o    > 

Stare     . 

15.4 

28.7 

41.2 

33  28.43 

(39.018) 
2.50.448 

+  1  34.37 

+  11.430 

Stars      .        .        2150    8.75       ^  13  23  3( 

Neptune 

50.6 

2.5 

15.3 

35    2.80 

Star  e      .        .        21  51  50.46       —  13  25  5! 

Sid.  time. 

Stara     . 

36.5 

49.2 

2.3 

37  49.33 

2.47.853 

+  3  15.64 

-h   2.271 

h.  m.    s.           m.    8«                 ' 

Stare 

18.5 

30.8 

42.8 

39  30.70 

(39.018) 
2.50.124 

+  1  34.27 

-H  11.106 

Planet— Stara      0  20  29.7    +3  15.76    +      0 

Neptune 

52.3 

5.0 

17.6 

41    4.97 

Ap                                                         .00    -h 

Planet^-Star  e      0  20  29.7    +  1  34.03    +      2 

Ap                                                         .00    + 

Staia     . 

40.4 

52.4 

5.2 

44  52.67 

2.47.684 

+  3  15.63 

+    2.220 

Stare     . 

21.3 

34.3 

46.8 

46  34.13 

(39.018) 
2.49.904 

+  1  34.17 

+  10.886 

Neptune 

55.8 

8.2 

20.9 

0  48    8.30 

• 

1 
December  23. 

ietara     . 

27.3 

40.2 

52.3 

0  12  39.93 

(38.975) 

+  3  32.60 

+    8.028 

w. 

•  Stare     . 

9.3 

21.3 

34.4 

14  21.67 

+  1  50.86 

1    Neptune 

0.2 

12.3 

25.1 

16  12.53 

2.47.003 

• 

Stara     . 

33.5 

45.7 

58.4 

19  45.87 

(38.975) 

+  3  33.03 

Stare     . 

15.2 

28.0 

40.5 

21  27.90 

-f  1  51.00 

Neptune 

6.2 

19.2 

31.3 

23  18.90 

• 

Star  a     . 

13.3 

25.5 

38.7 

33  25.83 

(38.975) 

+  3  33.14 

+    8.357 

* 

Stare     . 

54.9 

7.8 

20.6 

35    7.77 

4-  1  51.20 

Neptune 

46.2 

59.3 

11.4 

36  58.97 

2.47.332 

Stara     . 

33.2 

46.3 

59.2 

39  46.23 

(38.975) 

+  3  32.90 

+    8.211 

1 

Stare     . 

15.5 

28.3 

41.3 

41  28.37 

+  1  50.76 

Neptune 

6.5 

19.3 

31.6 

0  43  19.13 

2.47.186 

1 
1 
1 

1 

L 
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Dbcbmbbr  St— ooBtimitd. 


ect. 


I 
e     . 

une 


I 

w  m 

ine 


ine 


ine 


Clir.  time  of  transit 


I. 


30.9 

12.4 

3.6 


6.3 

48.5 
39.7 


58.2 
40.3 
31.4 


4.6 
46.7 
37.9 


n. 


m. 


Mean  of  wires. 


8. 

8. 

43.4 

56.4 

25.3 

38.6 

16.7 

29.3 

19.3 

31.5 

1.4 

13.7 

52.4 

5.6 

11.3 

23.4 

53.2 

5.4 

44.4 

57.2 

17.4 

30.1 

59.4 

11.9 

50.7 

2.8 

h.  m.      8* 
0  45  43.57 
47  25.43 
49  16.53 


52  19.00 

54  1.20 

55  52.57 


1  12  10.97 
13  52.97 
15  44.33 


18  17.37 

19  59.33 
1  21  50.47 


Mic. 


Revi, 

(38.975) 

2.47.226 


(38.975) 
2.47.119 

(38.975) 
2.47.222 

(38.975) 
2.47.088 


Planets-Star. 


Aa 


in.     8. 


+  3  32.96 
+  1  51.10 


+  3  33.57 
+  1  51.37 


+  3  33.36 
+  1  51.36 


+  3  83.10 
+  1  51.14 


A  mic. 


+    8.251 


+    8.144 


+    8.247 


+    8ai3 


t 

J 

O 


w. 


Results. 


Corr.  of  Chron.  . 


Scars 
Stare 


h.  m.    s. 
21  50    8.72 
21  51  50.43 


a.    s. 

—  4  42.0. 

o    '       '/ 

—  18  23  36.30 
18  25  53.95 


Sid.  time, 
h.  m.    8. 


m.    8. 


Planets-Star  a     0  43    7.9    +  3  33.08 
Ap     • 

Planet— Star  c 
Ap     . 


.00    + 
0  43    7.2    +  1  51.10 
+         .01 


f       // 

2    6.22 
.13 


Dbcembsr  26. 


me 


ine 


ine 


t     • 


me 


me 


me 


ne 


Be 


30.6 
12.4 
22.2 


19.4 

1.1 

10.3 


42.5 
24.9 
33.5 


26.6 

8^ 
17.3 


11.5 

53.9 

2.6 


59.1 
40.7 
49.4 


42.5 
34.3 


53.5 
35.3 
44.3 


43.4 
25.3 
34.4 


32.1 
13.8 
22.8 


55.5 
37.5 
46.5 


39.5 
21.1 
30.3 


24.7 

6.4 

15.3 


11.8 

53.4 

2.4 


55.5 
37.7 
46.5 


6.7 
47.9 
56.5 


55.6 
37.7 
46.4 


44.6 
26.2 
35.4 


8.4 
50.2 
59.0 


52.1 
34.3 
42.5 


37:4 
19.3 
28.2 


24.3 

5.8 

15.1 


8.4 
59.1 


18.8 

0.4 

10.5 


23  59  43.20 

0    1.  25.13 

3  34.33 


7  83.03 

9  13.70 

11  22.83 


14  55.47 
16  37.53 
18  46.33 


21  39.37 
23  21.27 
25  30.03 


27  24.53 
29  6.53 
31  15.37 


34  11.73 

35  53.30 
38  2.30 


47  55.47 
49  37.70 
51  46.63 


54  6.33 

55  47.87 
0  57  57.10 


(38.970) 
2.53.231 

(38.970) 
2.53.116 

(38.970) 
2.53.114 

(38.970) 
2.53.338 

(38.970) 
2.53.182 

(38.970) 
2.53.328 

(38.970) 
2.53.383 

(38.970) 
2.53.244 


+.3MA3 
+  2    9.20 


+  3  50.80 
+  2    8.13 


+  3  50.86 
+  2    8.80 


+  3  50.66 
4-  2    8,76 


+  3  50.84 
+  2    8.84 


+  3  50.57 
+  2    9.00 


+  3  51.16 
+  2    8.93 


+  3  50.77 
+  2    9.23 


+  14.261 


+  14.146 


+  14.144 


W. 


+  14.368 


+  14.212 


+  14.358 


+  14.413 


+  14.274 


' 

' 


Corr.  of  Chron.  . 


m.    8. 
—  4  53.0 


Stars 
Stare 


Planetr-Star  s 

Ap     .         • 
Planetp-Star  e 
Ap    . 


h.  m.    8.  o    »       // 

21  50    8.70       —  13  23  36.40 
21  51  50.41        --  13  25  54.05 


Sid.  time. 

h.  m.    8.  m.    8. 

0  36  25.3    +  3  50.85 
0  24  53.9  + 

+  .01    + 

0  36  25.3    +  2    9.01 

.02 


// 


3  39.87 
.23 


1 
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DftCBHBBR  36— continued. 


f 
1 
I 

1    Object. 

> 

Chr.  time  of  transit. 

Meaa  of  wires. 

Mic. 

Planet— £kar. 

• 

> 

u 

8 

1 
1 

w. 

1 

1 

1 

i 

1 

! 

Results. 

I. 

II. 

ni. 

Aa 

A  mic. 

>  ' 

1 

■ 

Stara     . 
Stare     . 
Neptune 

Stara     . 
Stare     . 
Neptune 

Stara     . 
>  Stare     . 
1  Neptune 

8. 

29.1 
10.8 
19.2 

2.3 
44.4 
53.1 

24.8 

6.5 

15.9 

8. 

41.4 
23.4 
32.5 

15.4 

56.2 

5.5 

37.4 
19.2 
28.9 

8. 

'  54.2 
36.1 
44.9 

27.4 

9.4 

18.4 

50.2 
32.2 
41.4 

b.  m.    8. 
1     1  41.57 
3  23.43 
5  32.20 

8  15.03 

9  56.67 
12    5.67 

14  37.47 
16  19.30 
18  28.73 

Revs, 

(38.970) 
2.29.928 

(38.970) 
2.29.924 

(38.970) 
2.29.986 

ro.     8. 
+  3  50.63 
+  2    8.77 

+  3  50.64 
+  2    9.00 

+  3  51 .26 
+  2    9.43 

Revs, 

1 

1 

1 

December  30. 

Stara     . 
Neptune 

5.0 
20.8 

17.5 
33.3 

30.2 
46.1 

1  12  17.57 
16  33.40 

(39.048) 
2.61.985 

+  4  15.83 

+  22.937 

H. 

Corr.  of  Cbron.  •        •         • 

h.  m.      8. 
Stars      .         .        21  50    8.67 

m.    8. 
—  5    6.0. 

O      ' 

—  13  23  3( 

Stara 
,    Neptune 

15.0 
31.0 

28.0     40.5 
43.8  i  56.3 

18  27.83 
1  22  43.67 

(39.048) 
2.62.090 

+  4  15.84 

+  23.042 

1 

1 
1 

1 

1 

1 

Sid.  time. 

b.  m.    9.            m. 
Planet— Star  a       1  14  32.5    -|-  4 
Ap     .         .                                -f 

8. 

15.84    -h      5 
.03    -f 

■ 
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Dbservations  op  Cusps,  &c.,  during  the  Solar  Eclipse  op 

April  24-5,  1846. 

n  the  following  observations  the  image  of  the  field  of  view  wm  projected 

1  a  screen,  affording  a  better  mode  of  observing  than  any  other.  The 
9  of  transit  were  noted  by  Lieutenant  M atkard,  and  the  micrometer  ob- 
itions  made  by  Lieutenant  MAray.  The  series  was  frequently  interrupted 
ouds  and  the  entrance  of  visiters.  For  the  observed  times  of  begmnmg 
-lipse,  see  p.  359. 

Tote.       -f-  on  mic.  scale  corresponds  to  —  in  declination.     Micrometer 

2  =  wire  3  —  29r.983  =  wire  1  +  29r.987. 


April  24-5— continued. 


Object. 


Object. 


A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 


I,  U.  L. 
U.  L. 
U.  L. 
U.  L. 

I.  L. 


[.L.  . 
A  . 
B     . 

I.  L. 
A     . 
B     . 

r.  L. 

B     . 

[.  L. 
,  I.  L. 
B     . 

r.  L. 

,I.L. 
B     . 

LL. 
,I.L. 
A     . 


Chron.  times  of  tiansit. 


I. 


8. 


43.1 
49.6 

5.5.1 
41.8 

38.3 
29.5 

27.8 
20.0 

28.4 
23.2 

2.8 
0.8 

48.4 
47.4 

52.0 
51.8 

2.0 
1.0 

15.6 
12.8 

Position 


Position 
54.0 
28.0 

46.0 
23.4 
52.5 

35.7 
17.2 
38.9 

28.4 
31.3 

28.3 
30.5 
29.1 

49.0 
56.0 


32.3 

52.2 

2.3 


II. 


8. 

50.6 
14.3 

56.6 

2.8 

8.0 
54.6 

51.0 
42.2 

40.5 
33.0 

40.9 
36.0 

15.7 
13.6 

0.8 
0.3 

4.8 
4.7 

14.9 
14.0 

28.6 
25.5 

Vernier 


restored. 
6.6 
40.9 

58.5 

36.5 

5.4 

45.9 
30.2 
51.2 

41.0 
43.9 

40.8 
43.4 


1.8 
8.9 
2.5 

45.0 

5.0 

15.2 


III. 


s. 


9.5 
15.4 

20.8 
7.6 

3.9 
55.4 

53.0 
46.0 

53.4 
49.3 

27.9 
26.4 

14.3 
13.0 

17.3 
17.6 

27.7 
27.0 

41.0 
38.2 

70O8' 


19.0 


11.1 

17.9 

58.5 

43.2 

3.9 

53.7 
56.4 

53.6 
55.8 
54.5 

14.6 
21.5 
15.1 

57.9 
18.3 
28.2 


90 


Mean  of  wires. 


h.  m.     8. 
3    2  50.60 
4  14.30 

6  56.07 
9    2.60 

27    7.97 
38  54.67 

40  51 .07 

42  42.37 

43  40.43 

45  33.00 

46  40.90 
48  36.17 

50  15.47 
52  13.60 

54     1.17 

56  0.23 

57  4.70 
59    4.70 

4    0  14.87 

2  14.00 

3  28.40 
5  25.50 


9  25.0 

11  49.0 

12  33.0 

19    6.53 

19  40.80 

20  58.53 

21  36.30 

23  5.27 

24  45.97 

25  30.20 

26  51 .33 

32  41 .03 
34  43.87 

40  40.90 

41  43.23 

42  41.79 

44  1.80 

45  8.80 

46  2.45 

53  45.07 

55    5.17 

4  55  15.23 


Micrometer. 


Revs. 
3.25.710 
2.39.044 

3.23.010 
2.38.435 

3.34.408 
2.36.228 

1.36.064 
2.36.888 

2.22.350 
1.14.242 

1.25.364 

3.58.210 

Lost. 

2.38.762 
2.35.615 

2.42.202 
2.30.434 

2.45.708 
3.54.847 

2.49.498 
3.49.017 

2.39.097 
3.19.958 
3.19.958 
3.19.740 


1.41.614 
3.25.872 


Sun,  I.  L. 
Moon,  I.  L. 
Cusp  A     . 

Sun,  1.  L. 
Moon,  I.  L. 
Cusp  A     . 

Sun,  I.  L. 
Moon,  L  L. 
Cusp  A     . 
Cusp  B     . 

Sun,  I.  L. 
Moon,  I.  L. 
Cusp  A     . 
Cusp   B     . 

Sun,  I.  L. 
Moon,  I.  L. 
Cusp  A     . 


Chron.  times  of  transit. 


I. 


II. 


III. 


_' 


Mean  of  wires.     Micrometer. 


19.5 
42.8 
52.5 

38.2 

7.8 

17.5 

25.9 
0.7 
9.4 

10.4 
48.0 
56.0 

4.0 

57.5 

2.2 


8. 

32.0 

55.4 

5.5 

51.0 
20.5 
30.5 

38.6 
13.5 
22.3 

22.8 
1.0 
9.0 

16.6 
10.2 
15.1 


8. 

44.5 

7.8 
18.5 

3.8 
33.4 
43.5 

51.2 
26.7 
35.3 

52.8 

35.6 
14.0 
21.8 
36.0 

29.5 
23.0 
28.0 


h.  m.     s. 

4  56  32.00 

57  55.33 

58  5.50 

5  0  51.00 
2  20. .57 
2  30.50 

4  38.57 
6  13.63 
6  22.33 
6  40.09 

8  22.93 
10  1 .00 
10  8.93 
10  23.29 

18  16.70 

20  10.23 

5  20  15.10 


Revi. 


Clouds  prevented  farther  observations. 

h.  h.  m.      s. 

Corr.  of  Chron.  at  2    chron.  time  =  —  4  12  39.33 

6        "         "  38.31 


7.  Observation  of  Transits  of  Sun's  Diameter, 
BY  Lieutenant  Maynard. 

These  observations  were  made  in  the  same  manner  as  the  Cusp  observa- 
tions of  Apnl  24-5. 


Mat  19. 


Limb. 


I 
II 

I 
II 

I 
II 

I 
II 

I 
II 

I 
II 

I 
II 

I 
II 

I 
II 

I 
II 

I 
II 


Chron.  times  of  transit. 


Mean  of  wires. 


I. 


II. 


m. 


Diam.  ofSun. 


s. 

46.5 

1.1 

22.8 
37.7 

59.5 
14.0 

28.2 

44.0 

30.0 
45.1 

24.0 
39.0 

12.8 
27.6 

48.8 
3.7 

52.0 
7.4 

52.0 
7.0 

20.1 
34.7 


8. 

59.6 
14.2 

36.0 
50.7 

12.4 
27.0 

42.0 
57.1 

43.1 
58.3 

37.5 
52.3 

25.0 
40.8 

2.2 
17.0 

5.2 
20.5. 

5.5 

20.1 

33.0 

47.7 


8. 

27.5 
12.6 

49.0 
3.9 

25.5 
40.2 

55.0 
10.2 

56.2 
11.3 

50.2 

5.8 

38.6 
54.0 

15.4 
30.0 

19.0 
33.7 

18.6 
33.2 

46.1 
0.9 


h.  m. 

5  34 

37 

38 
40 

43 
45 


45 
47 

50 
52 

54 
56 

59 
6     1 

8 
10 

11 
13 

14 
16 

17 
6  19 


8. 

59.47 
14.27 

35.93 
50.77 

12.47 
27.07 

41.73 
57.10 

43.10 
58.23 

37.23 
52.37 

25.47 

40.80 

2.13 
16.90 

5.40 
20.53 

5.37 
20.10 

33.07 
47.77 


14.84 
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OBSEETATIONS   WITH   THE    EQUATOBIAL. 
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8.    Observations  op  Transits  op  Moon's  Diameter,  at  Full  Moon. 


July  8. 

August  6 

1 

In 

the  observations  of  this  date  the  micrometer  was  turned  90O,  the  position  ver- 
now  reading  1. 1820  3i»,  II.  20  30',  and  the  observer  (Mr.  Walker)  noted  the 
of  transit  over  the  fixed  and  micrometer  wires. 

nien 
times 

Limb. 

Chron. 

times  of  transit. 

Mean  of  wires. 

Diameter. 

I. 

n. 

in. 

• 

Chron.  times  of  transit. 

Diara. 

• 

Chron.  times  of  transit. 

Diam. 

£ 

.a 

I  Limb. 

• 

IL  Limb. 

.a 

I  Limb. 

II  Limb. 

8. 

13.8 
36.0 

8. 

45.8 
8.7 

8. 

18.2 
40.3 

h.  m.     8. 
21  36  45.93 
39    8.33 

m.    1. 

h.  m.     s. 

m.     s. 

m.    s. 

h.  m.    8. 

m.     8. 

m.    8. 

I 
u 

2  22.40 

1 
Fix. 

17  29  18.3 
29  34.2 

31  44.4 

32  0.2 

2  26.1 
26.0 

Fix. 
II 

18  32  37.7 
32  54.4 

35    3.1, 
35  20. a 

25.4 
25.6 

I 

II 

17.0 
39.6 

49.8 
11.9 

21.8 
44.4 

40  49.53 
43  11.97 

22.44 

II  . 

III  . 

29  51.5 

30  24.4 

32  17.1 
32  50.9 

25.6 
26.5 

in    . 
I 

33  27.9 
44    0.1 

35  53.5 
46  25.4 

25.6 
25.3 

59.8 
22.0 

31.7 
54.6 

4.1 
26.8 

45  31.87 
47  54.47 

22.60 

I 
II    . 

35  27.6 

36  1.2 

37  53.3 

38  26.3 

25.7 
25.1 

Fix. 
II 

44  16.4 
44  33.2 

46  41 .9| 
46  58.5 

25.5 
25.3 

1 
II 

7.1 
29.9 

39.9 
2.3 

12.0 
34.8 

49  39.67 
52    2.33 

22.66 

in   . 
1 

36  34.4 
40  56.6 

39    0.0 
43  22.2 

25.6 
25.6 

III 

I 

45    6.1 
48  36.6 

47  32.1 
51     1.7 

26.0 
25.1 

I 
n 

42.5 
5.1 

14.9 
37.6 

47.2 
10.0 

54  14.87 
56  37.57 

22.70 

Fix. 
II    . 

41    3.2 
41  30.2 

43  39.2 
43  55.5 

26.0 
25.3 

Fix. 
II 

48  53.0 

49  9.7 

51  18.1 
51  34.9 

25.1 
25.2 

I 
II 

36.3 
59.1 

8.7 
31.6 

41.4 
3.8 

58    8.80 
22    0  31.50 

22.70 

in    . 
I 

42    3.6 
45  54.6 

44  29.0 
48  20.3 

25.4 
25.7 

III 

I 

49  43.2 
54  25.8 

52    8.8 
56  50.2 

25.6 
94.4 

I 

n 

36.  & 
59.0 

8.8 
31.5 

41.0 
3.8 

3    8.80 
5  31.43 

22.63 

Fix. 
11     . 

46  11.2 
46  28.2 

48  36. 7« 
48  53. 5t 

25.5 
25.3 

Fix 
II 

54  42.2 

54  58.7 

57    7.0 
57  23.8 

24.8 
25.1 

I 
II 

57.0 
19.8 

29.5 
52.2 

1.8 
24.6 

7  29.43 
9  52.20 

22.77 

in   . 
I 

47    1.2 
52  27.5 

49  27.1 
54  53.5 

25.9 
26.0 

ni 

I 

55  31.9 
57  53.8 

57  57.1 
60  19.2 

25.2 
25.4 

I 
II 

0.0 
22.6 

32.2 
55.4 

4.8 
27.9 

11  32.33 
13  52.30 

22.97 

Fix. 
n    . 

52  44.2 

53  1.0 

55    9.4 
55  26.2 

25.2 
25.2 

Fix 
11 

58  10.4 
58  26.5 

60  35.5 
60  52.3 

25.1 
25.8 

I 
II 

22.0 

44.8 

54.6 
17.0 

27.0 
49.8 

16  54.53 
19  17.20 

22.67 

in   . 
I 

53  34.4 

18    1    5.8 

55  59.8 
3  31.2 

25.4 
25.4 

III 
1 

59    0.3 
.      19  47     9.6 

61  25.4 
49  44.6 

25.1 
25.0 

I 
II 

15.7 

38.1 

47.6 
10.5 

20.2 

42.8 

23  10  47.83 
13  10.47 

22.64 

II  . 

III  .. 

1  39.3 

2  12.7 

4     4.6 
4  38.2 

25.3 
25.5 

Fix 
II 

47  36.2 
47  52.8 

50     1.2 
50  17.9 

25.0 
25.1 

I 
II 

13.5 
35.5 

45.6 
8.3 

18.3 

40.8 

14  45.80 
17    8.20 

22.40 

I 

Fix. 

8  34. 2J 
8  51.3 

10  59.5 

11  16.4 

25.3 
25.1 

III 

I 

48  26.2 
52    2.2 

50  51.1 
54  27.2 

24.9 
25.0 

I  . 

II 

48.8 

11. a 

20.8 
43.6 

53.6 
16.0 

19  21.07 
21  43.53 

22.46 

n     ^ 
III    . 

9    8.1 
9  41.1 

11  33.5 

12  6.8 

25.4 
25.7 

Fix 
11 

52  18.7 
52  35.5 

54  43.8 

55  0.7 

25.1 
25.2 

I 
II 

45.2 

8.2 

18.1 

40.8 

50.8 
13.3 

23  18.03 
25  40.77 

22.74 

I 
II     . 

15    6.9 
15  40.4 

17.33.4 
18    5.7 

25.5 
25.3 

in 

I 

53    8.7 
57  47.4 

55  33.8 
60  12.0 

28.1 
24.6 

I 
II 

40.0 
2.1 

12.2 
34.7 

44.8 
7.0 

27  12.33 
29  34.60 

22.27 

UI    . 

I 

16  13.8 
19  54.9 

18  39.0 
22  20.2 

25.2 
25.3 

Fix 
II 

58    3.4 
58  20.3 

60  28.7 
60  45.6 

25.3 
25.3 

I 
II 

32.7. 
'  55.8 

5.7 
28.2 

38.0 

0.8 

31     5.47 
33  28.30 

22.82 

Fix. 
II     . 

20  11.4 
20  28.3 

22  36.4 
22  53.5 

25.0 
25.2 

nt. 
I 

58  53.7 
.     20    2  14.0 

61  18.8 
4  39.5 

25.1 
25.5 

I 
II 

21.8 
44.5 

54.4 
17.0 

26.8 
50.0 

34  54.33 
37  17.17 

22. SI 

Ill    . 
I 

21     1.8 
26  58.0 

23  27.0 
29  23.5 

25.2 
25.5 

Fix 
III 

2  30.6. 

3  20.6 

4  55.9 

5  46.0 

25.3 
25.4 

I 
II 

23.1 

45.8 

55.9 

18.4 

28.5 
51.0 

39  55.83 

42  18.40 

22.5; 

Fix. 
II     . 

27  14.3 
27  31.1 

29  40.1 
29  56.8 

25.8 
25.7 

I 
Fix 

6  56.7 

7  13.0 

9  21.6 
9  37.6 

24.9 
24.6 

I 
II 

7  ^ 
29.8 

39.9 
2.2 

12.5 
35.0 

43  39.87 
46     2.33 

22. 4( 

Ill    . 
I 

28    4.4 
18  32  21.2 

30  30.2 
34  46.4 

25.8 
25.1 

II 

• 

.     20    7  30.0 

9  54.6 

2  24.6 

I 
II 

51.3 
13.5 

23.5 
46.2 

55.8 
18.7 

47  23.53 
23  49  4(>.13 

2  22. 6( 

Corn,  of  i 

Chron. 

s. 
+  8.0 

Corr.  of  ( 

!?hron. 

• 

•         •          • 

s. 
24.0 

' 

"^^N 

•  Recorded  37 . 

7.    t  Recorded  42.5.    {Re 

jcorded  35.2.     ||  Recorded  ( 

>.9. 
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OBSERVATIONS  OP  OCCULTATIONS,  &c.  IN  1846. 


1.      OcCULTATIOm. 


ate. 

StAr. 

Phase. 

Chron.  time. 

Mean  Time 
Waslungton. 

Observer. 

Instrument. 

h.    m. 

s. 

h.    m«      s. 

r 

ih 

31 

Tauri,  (1493)      .     . 

Immenion      •     •     •     • 

4    35 

55.0 

10    28    33.9 

Mr.  Shields    .     .     •     • 

Comet  Searcher  •     •     • 

11 

Scarpii,  (5383)     .     . 

Immendon      •     •     •     • 

11    59 

53.0 

8    40    47.5 

Mr.  Walker  .... 

Equatorial      •     .     ... 

Scorpii,  (5382)     .     . 

Immenion      .     •     •     • 

12      0 

33.0 

8    41    27.5 

Mr.  Walker  .... 

Equatorial      •     •     •     • 

Scorpii,  (5382)      .     . 

Immersion      .     .     •     • 

8    41    26.6 

Mr.  Worden       .     .     , 

5  ft.  Telescope     •     •     . 

26 

Ceti,  (561)      .     .     . 

Immersion      •     .     .     • 

2    35 

49.5 

8    10    20.9 

Mr.  Walker  .... 

Equatorial      •     •     •     • 

2.    EcLipsB  OF  8w,  April  24. 


menccment  of 


me 


Chron.  time. 


h.  m.      8. 

2  46    37.0 

3  16    50.0 


Mean  Time 
Washing;ton. 


h.  m.      s. 

22  33  57.9 
34  5.2 
34      5.2 

33  58.1 

34  7.8 
34  13.8 
33  57.8 


Observer. 


Lieutenant  Maury  , 

Lieutenant  Page  .  . 
Lieutenant  Sands 
Lieutenant  Hemdon 

Mr.  Worden       .  , 

Mr.  Kennard       •  , 

Mr.  MacRae .     .  , 


Instrument. 


Equatorial       • 
5  ft.  Telescope 
20  in.  Dollond 
Prime  Vertical 
Comet  Searcher 
2|  ft.  Dollond 
2  ft.  Achromatic 


>>^^^^r^»^^j'^i^^^i^i^^^^^^y^l^yr^>^" 
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MEAN  EIGHT  ASCENSIONS  FOR   1850.0 


OF    STARS    OBSERVED 


WITH  TfiE 


^EST  TRANSIT  INSTRUMENT. 
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<0^0^0*^^0^0^0*^^0^0^ 


a  Akdromedji. 


January 

February 

April 

September: 

October 


4 

23 
29 
25 

1 
16 
23 
26 
29 
November  9 
20 
23 
30 

3 
14 
19 


December 


h.  m.  8> 
0  0  38.72 
38.70 
38.51 
38.46 
38.48 
38.66 
38.45 
38.84 
38.47 
38.52 
38.51 
38.41 
38.54 
38.55 
38.59 
38.73 


7  Peoasi. 


Febmary  23 

September  21 
25 
29 

October  1 
5 
14 
16 
26 
29 

November  9 
20 
23 
30 

December  3 
14 


0    5 


31.14 
31.02 
30.79 
31.12 
30.91 
30.92 
30.96 
31.09 
31.14 
30.86 
31.08 
30.96 
30.81 
31.05 
30.98 
30.92 

ai.op 
ao.9$ 


i9  Andromeda. 
December  23     .     .  0    9  15.87 


PlSCItTMy  (66.) 
September  9     .     .  0  12  53.93 


Bebbel  Z.  136,  Dec.  — 0O53'. 

October     26     .     .  0  14  10.39 

November  30     .     .  10.28 

December  14     .     .  9.98 


Bessel  Z.  136,  Dec.  — lOlO'. 


October  26 
November  30 
December  14 


•  • 


0  22  10.25 
9.84 
9.80 


Akontmous,  Dec.  — 1012'. 
December  14     .     .  0  22  52.18 


Bessel  Z.  Dec.  —1018'. 


October  26 
November  30 
December  14 


0  25    8.96 

8.88 
8.59 


Bessel  Z.  136,  Dec.  — 1021'. 


October      26 
December  14 


0  27  50.88 
50. bo 


Comet  Star,  Dec.  — 1021'. 
September 25     .     .  0  27  50.80 


BstiKL  Z.  136,  Dec.  1021'. 
September  25     .     .  0  3024.46 


October     26 

November  23 

30 

December  14 


24.70 
24.38 
24.59 
24.46 


6  Andromeda. 


December  19     • 


0  31  19.11 


mmm^mm 


a  Cabsiopeue. 
January      4     .     .  0  32    1.61 


13 

14 
February    4 

23 
March         9 

a 

April  2 

September  9 
16 
21 

October  5 
16 
29 

December  23 


1.19 
1.48 
1.83 
1.62 
1.55 
1.46 
0.94 
1.34 
1.50 
1.54 
1.38 
1.50 
1.34 
1.41 


P  Ceti. 


January    14 

September  9 

16 

81 

Oclobtr       5 

89 

S3 


0  36  3.48 
3.56 
3.59 
3.29 
3.62 
3.64 
3.38 


Bessel  Z.  136,  Dec.  —1039'. 
October     26     .     .  0  38  15.25 


Bewel  Z.  136,  Dec.  —1041'. 

October      26     .     .  0  38  53.91 

December  14     .     .  53.50 


Bessel  Z.  136,  Dec— 1O20'. 
December  14     .     .  0  40  39.65 


6  PiSCIDM. 

January       4     .     .  0  40  54.18 


Bessel  Z.  136,  Dec.  — 1022*. 
December  14     .     .  0  43  36.26 


Tj  Andromeda. 
October      22     .     .  0  49  12.48 


€  Piscn  M. 
October        5     .      .  0  55    9.70 


PisciuM,  (328.) 
October      22     .     .  10  39.04 


Bessel  Z.  136,  Dec. —2048'. 
November 30     .     .  1    3  36.01 


PoLARkl. 


April 


May 


January      4 

10 

13 

14 

24 

28 

February  23 

March         4 

9 

11 

18 

26 

30 

1 

2 

3 

4 

6 

6 

9 

9 

13 

13 

15 

16 

16 

18 

18 

20 

21 

22 

23 

25 

27 

29 

2 

3 

4 

11 

11 

12 

13 

18 

19 

19 

20 

21 

22 

22 

25 

27 

3 

6 

15 

16 

17 

18 

1 

7 

9 

13 

14 

15 

24 

24 

30 

10 

September    3 

4 

5 

12 

16 

21 

23 

24 

25 

29 

30 

October        1 

5 

i 

7 
8 


June 


July 


Au^ist 


S.P. 

S.  P*. 
S.  P. 

s.  p. 

s.  p! 
s.p. 

s'p! 

s.  p". 
s.  p. 

s.p! 


s.p. 
s.p. 
s.p. 
s.p. 


s.p. 

s .  p'. 
s.p. 

s.p! 
s.p. 
s.p. 
s.p. 

s.  p. 
s.p. 
s.p. 

s.p! 
s.p. 
s.p. 
s.p. 
s.p. 
s.p. 
s.p. 
s.  p. 
s.p. 
s.p. 
s.p. 
s.p. 
s.p. 
s.p. 
s.p. 


s.p. 

s.  p. 
s.  p. 
s.  p. 
s.  p. 


s.  p! 

•  • 

s.  p! 


il 


h.  m.    a. 

1  4  61.01 
59.03 
60.26 
57.96 
57.13 
57.03 
63.58 
62.35 
57.64 
58.25 
59.93 
57.91 
62.09 
63.48 
60.88 
60.39 
60.49 
62.86 
61.53 
63.27 
62.30 
59.59 
61.75 
(55.49) 
62.63 
[54.63) 
;52.97) 
60.88 
65.28 
61.30 
58.62 
62.34 
57.16 
59.61 
60.60 
59.36 
60.20 
60.93 
63.45 
60.37 
59.96 
58.13 
61.91 
59.23 
58.73 
61.73 
62.44 
62.93 
57.85 
58.84 
63.45 
60.55 
61.66 
63.17 
61.61 
61.96 
58.98 
60.31 
61.97 
60.48 
66.83 
58.41 
63.07 
60.90 
64.09 
60.98 
(72.43) 

61.66 
60.77 
61 .55 
60.52 
61. HO 
62.39 
51).  12 
61.38 
60.72 
62.90 
63.13 
65.57 
61.75 
57.94 
61.43 


^*i^*^^^*^^^t^ti^^^^0S, 


POLAUi.' 

October       9  S.  P.         1   4  6 

16     .     .  C 

16  S.  P.  C 

23     .     .  6 

23  S.  p.  6 

25  S.  P.  (B 

29     .     .  5 

November  16     .     •  6 

19     .     .  5 

23     .     .  C 


BbmelZ.  136,  Dec.— 2048 
November30     .     .         1  14 


BinEL  Z.  136,  Dec -^49 
December  30     .     .         1  14  2 


^  Ceti. 


January  4 
8 
13 
14 
22 
28 

September  25 
29 

October       5 

8 

21 

22 

23 


1  16  2 


V  PlIClUM. 

October       5     .     .  1  33 


e  Cassiopeije. 


January      4  • 

8  .  . 

14  .  . 

22  .  . 


1  43 


a  Arietii. 


January    24  . 

28  . 

May  25  . 

26  . 

September  23  . 

October        5  . 

December    9  . 

19  . 


1  58 


A.VDROMED£,  (661.) 

2    1 


January       3     . 

4     .     . 


Arietis,  (741.) 
January       5     .      .  2  IG 


January 


Cassiofei 

'4 
8 
12 
14 
22 
24 


.t,  (744.) 
2  16 
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uary 

7 

4 

5 

8 
10 
12 
14 
19 
22 
23 
24 
26 
28 

4 

9 

Cei 

'I. 

h.m.    8. 

2  35  31.94 
31.91 
31.93 
31.90 
32.05 
31.99 
31.96 
31.74 
31.98 
32.05 
32.05 
31.91 
32.10 
31.98 

January 
February 

Tauri,  (1176.) 

h.  m.    8. 
10     .     .        3  40  15.07 
13     .     .                  14.89 
19     .     .                  14.96 
26     .     .                  15.29 
5     .     .                  15.14 

a  A 

February 

March 

May 

June 
July 

LURIOJE — C 

23     .     . 

4  .     . 
12     .     . 
25     .     , 

6     .     . 

5  .     . 
9 

^ont 

inued. 

h.  m.    8. 

5    5  36.90 
36/76 
36.80 
37.04 
37.01 
37.04 
36.77 

e  Orionu — Continued. 

h.m.    8. 

February     13     .     .        5  28  36.24 
18     .     .                 36.27 
21     .     .                 36.25 
23     .     .                (36.43) 
26     .     .                 36.26 

March            4     .     .                  36.28 

February 

Tauri,  (1177.) 
5     .     .         3  40  16.40 

»/     .      . 

January 
February 

C  Orionis. 

12     .     .        5  33  11.42 
14     .     .                 11.40 
21     .     .                 ^1.43 

January 
February 

/?  Oriokis. 

8     .     . 
10     .     . 
18     .     . 
21     .     . 

5    7  19.76 
19.93 
19.98 
19.66 

truary 

January 
November 

7^   Eridaki. 

10     .     .         3  51     1.94 

January 
February 

• 

March 

a    COLUMBA. 

a 

5 

8 
10 
13 
14 
19 
23 
26 
28 

4 

9 
14 
23 

Cei 

•I. 

2  54  26.50 
26.63 
26.49 
26.41 
26.47 
26.61 
26.57 
26.65 
26.56 
26.66 
26.53 
26.53 
(31.44) 

12       . 

13  . 

14  . 
19     . 

22  . 

23  . 
23     . 

l.OO 

2.06 
1.98 
2.11 
2.06 
1.91 
2.05 

aary 

January 

February 

March 
July 

/3  Tauri. 

5     .     . 

8  .     . 
14     .     . 
19     .     . 
23     .     . 

4     .     . 
13     .     . 
18     .     . 
21     .     . 
23     .     . 

3  .     . 

4  .     . 

9  .     . 
10     .     . 

5  16  48.76 
48.78 
48.71 
48.74 
48.90 
48.71 
48.82 
48.79 
48.88 
48.99 
48.69 
48.62 
48.93 
48.57 

10     . 
13     . 
19     . 
23     . 
30     . 

4     . 
13     . 
16     . 

3     . 

13.15 
13.17 
13.16 
13.08 
13.05 
13.14 
13.13 
13.28 

January 

A»  Tauri. 

8     .     .        3  55  50.46 

niary 

March 

■ 
K  Orionii. 

17     .     .        5  40  38.76 
21     .     .                 38.60 
26     .     .                 38.59 

< 

ember 

January 

February 

March 

June 

December 

a  Tau 

5     . 
10     . 
14     .     . 
19     .     . 

23  .     . 

24  .     . 

4  .     . 
3     .     . 

5  .     . 
24     .     . 
23     .     . 

RI. 

4  27  19.06 
19.02 
18.85 
18.90 
18.88 
19.07 
19.02 
19.07 
19.25 
19.11 
19.02 

P 
23 

Pers 

•     < 

EI. 

2  55  34.57 

January 
February 

March 
April 

ember 

January 

7  Orionis. 

22     .     . 
24     .     . 

5  17    5.15 
5.38 

a  Orionis. 

5     .     .        5  47    3.09 
10     .     .                   3.14 

13  .     .                   3.07 

14  .     .                   2.96 
23     .     .                   3.17 

4  .     .                   3.18 

5  .     .                   2.98 
13     .     .                   3.12 
16     .     .                   3.18 
18     .     .                .  3.27 
21     .     .                   3.07 
23     .     .                   3.22 
26     .     .                   3.08 

4     .     .                   3.12 
21     .     .                   3.09 
26     .     .                   2.97 

1     .     .                   3.15 

> 

12 
22 

Pers 

EI. 

2  58  25.63 
25.60 

lary 

February 

Tauri,  (1695.) 
5     .     .        5  18  37.80 

a 

8 

10 

12 

13 

22 

23 

24 

26 

28 

4 

5 

9 

24 
2 

18 

Per« 

EI. 

3  13  38.44 
38.26 
38.24 
38.25 
38.28 
38.14 
38.12 
38.27 
38.14 
38.50 
38.46 
38.19 
38.37 
38.54 
38.52 

January 

v^  Eridani. 
22     .     .        4  29  43.04 

lary 

January 
February 

d  Orio 

12  .     , 

23  .     , 

24  .     . 
28     .     , 

5     .     , 

13  .     . 
18     .     . 
21     .     . 
23     .     , 
26     .     . 

NI8. 

5  24  20.62 
20.67 
20.77 
20.78 
20.64 
20.76 
20.64 
20.75 
20.84 
20.73 

January 

Eridani,  (1433.) 
12     .     .        4  29  43.36 

ruary 

r 

May 

I   AuRIG.E. 

12     .     .        4  47  13.89 

January 

6  Auriga.                         ] 
12     .     .        5  47  10.33 

January 

February 
March 

5  26    6.96 
7.01 
6.80 
6.89 
6.94 
6.75 
6.96 

March 

< 
p  Auriga. 

3     .     .        5  48  31.40 

I 

January 

I  Tauri. 
8     .     .        4  54    7.99 

a  Lepo 

5     .     . 

10     .     . 

13  .     . 

14  .     . 
19     .     , 

4     .     . 

RIS. 

Tauri,  (1 
12     .     . 

161.) 

3  37  25.77 

i 

Mairch 
April 

V  Orionis. 
25     .     .        5  59    0.49 

1   .   .            0.50  ; 

uuy 

January 

Orionis,  (1591.) 

8     .     .        5    1    6.70 

V 

8 
10 
13 
14 
19 
22 
24 
26 

4 

6 
16 
23 

9 
14 

Tac 

RI. 

3  38  34.62 
34.54 
34.31 
34.63 
34.58 
34.38 
34.53 
34.53 
34.55 
34.63 
34.49 
34.55 
34.48 
34.52 

3     .     . 

lary 

e  Ur8.c  Minoris,  S.  P. 
July             10     .     .        5    1  31.22 

February 
April 

C  Tauri. 

5     .     . 
1     .     . 

5  28  40.99 
40.94 

February 

1 
Anonymous. 

23     .     .        6    5  49.29 

• 

January 

February 
March 

( 
_ 

Tiary 

ember 

snber 

January 
February 

a  Aurk 

5     . 
12     . 
22     . 
28     . 

4     . 
18     . 

5    5  36.79 
36.79 
36.92 
36.84 
37.01 
37.16 

January 

e  Oriom 

5     .     . 
10     .     , 
13     .     . 
19     . 

23  .     . 

24  . 

ri8. 

5  28  36.19 
36.15 
36.15 
36.26 
36.31 
36.35 

fi  Gemino 

5     .     . 
10     .     . 
19     .     . 
23     .     . 
28     .     . 

4     .     . 
25     .     . 

RUM.                             I 

6  13  53.09 
53.04 
53.16 
53.13 
53.06 
53.15 
53.15 
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51  Hbt.  (CsPBEk) 

h*  ID*    ■• 
JuMUuy      14     .     .        6  S8  34.31 
'FMNmary      4    .    «  33.17 

31     .    ,  35.33 


r 


y  QSMIHORUM. 

April  1     .     .        6  39    3.79 

3    .     .  3.83 


e  Gemimorvm. 


Ajnil 


6  34  43.16 


' 


a  Clint  Muosit. 


Jainiarjr 


February 
Mupoh 


April 


5 

10 

13 

19 

33 

34 

38 

4 

13 

16 

31 

3 

4 

9 

11 

14 

17 

31 

37 

31 

1 

3 


6  38  33.38 
33.43 
33.33 
33.38 
33.33 
33.33 
33.54 
33.38 
33.34 
33.40 
33.34 
33.45 
33.43 
33.33 
33.38 
33.35 
33.41 
33.53 
33.41 
33.33 
33.39 
33.37 


e  Cakis  Majoiui . 


January 


February 
Blarch 


Aprfl 


13 
30 
33 
16 

9 
10 
31 

3 


6  53  44.05 
43.91 
43.88 
43.94 
44.04 
43.80 
43.85 
43.83 


^  Geminorum. 
April  3    .     .        6  55  13.66 


Bebiel's  ZdNE,  (511.) 
March         10     .     .        6  57  35.78 


- 


April 


6  Canis  Majoeib. 

3     .     .        7    3  17.55 


d  Geminorum. 


January  12 
13 
23 

February  18 
23 
26 

March  14 

17 
27 
31 

April  1 


7  11 


9.50 
9.70 
9.59 
9.78 
9.81 
9.52 
9.68 
9.50 
9.65 
9.59 
9.60 


Mftfffh 


ComstStar,  Dae. -HI  .40. 

h.  tn.     a. 
7  31  19.03 


10 


a^  Gbmimorvm. 


January 
April 


13 

33 

38 

3 


7  35  0.80 
0.81 
0.79 
0.93 


a^  GsMiiroRUM. 


January 


February     13 


March 


April 
June 


13 

7  35  1.33 

14 

1.19 

83 

1.13 

38 

1.36 

13 

1.38 

16 

1.33 

18 

1.30 

31 

1.19 

36 

1.36 

3 

1.33 

7 

1.33 

9 

1.17 

10 

1.19 

14 

1.35 

17 

1.37 

31 

1.88 

37 

1.48 

31 

1.38 

1 

1.35 

3 

1.37 

15 

1.13 

GkMtMORUM,  (3486.) 

January       13    .     .        7  35    3.53 
April  4    .     .  -  8.61 


Geminorum,  (3519.) 
January       13     .     •        7  30  48.59 


a  Canib  MiNORis. 


January 


February 


March 


April 

July 

August 


13  . 

14  . 
33  . 
38  . 

4  . 

16  . 
31  . 

36  . 
9  . 

10  . 

14  . 

31  . 

37  . 
31  . 

4  . 

30  . 

10  . 

17  . 


7  31  36.80 
36.63 
36.83 
36.82 
36.80 
36.87 
36.73 
36.83 
36.78 
36.65 
36.83 
36.75 
36.90 
36.89 
36.72 
36.74 
36.78 
36.88 


Camelopardi,  (2527.) 
March  11     .     .        7  31  34.71 


K  Geminorum. 
April  4     .     .        7  35  23.13 


P  Geminorum. 
January       14     .     .        7  36    7.68 


^^k^h^^^^^ 


^^i^^^^^#^^^^^l^*^a^W^^ki^tMM^^^^ 


P  Gbhdtorvm.— Continued. 


January      523 

38 

February     16 


Idareh 


April 

July 

Auguat 


31 

7 

9 

10 

14 

17 

31 

37 

31 

4 

30 

17 


h.  n. 
7  36 


a. 

7.80 
7.75 
7.87 
(7.55^ 
7.75 

7.78 
7.71 
7.70 
7.70 
7.73 
7.71 
7.76 
7.67 
7.71 


15  ARoiri. 


January 
March 


April 


13 
14 
38 
10 
14 
36 
6 


8    1 


9.43 
9.33 
9.43 
9.53 
9.44 
9.46 
9.33 


Camcri,  (3836.) 

April  4     .     .        8  30  14.80 

6     .     .  14.84 


^  Camcri. 

January       13     .     .        8  33    3.30 
9     .     .  3.16 


fr  IJKnM  Majorib. 
January       14    •     •        8  87 


8.63 


January 

March 

April 


d  Cancri. 

13  .  . 
9  .  . 
9     .     . 


8  36 


9.17 
9.15 
9.19 


e  Htdrjb* 


January  13 
14 

February     23 

March  10 

14 
31 
36 
37 

April  1 


8  38 


49.76 
49.61 
49.83 
49.71 
49.61 
49.75 
40.79 
49.99 
49.88 


Cancri,  (3015.) 
April  1     .     .        8  44  44.46 


i^*w»^ 


I  Vmm  Majorib. 


January 

February 

March 

April 

September 


14 

28 

16 

25 

26 

6 

3 

4 


8  48  54.68 
54.73 
54.93 
54.86 
54.65 
54.78 
54.60 
54.54 


Comet  Star,  +53015'. 
April  1     .     .        8  50  13  47 


aCAVcu. 


March  7 

April  9 

14 


h.iB. 
850 


0*  Vrmm  Majorib. 
March  3    .     .        8  57 


April 


fi  Hydra. 

1     .     .        858 


E  Camcri. 

January      13  •  •       8  59 

14  .  . 

April  6  •  • 

9  .  . 


Cancri,  (3138.) 
April  1     .     •       9   5 


April 


Hto 
1 


,  (3188.) 

9  13 


Draconii,  (3199.) 
March         36    .     .        9  15 


oHtd: 


January       13 

February     85 

March         10 

18 

86 

April  6 

13 

14 

15 

17 

80 

37 

September     6 


9  90 


^  IJk%m  Majorib. 

Mazt^         18  .  .        9  2S 

87  .  . 

30  .  . 

April  37  •  • 


January 
March 


i  Leonib. 

13  .     . 

14  .     . 
9     .     . 

10     .     . 


92! 


o  Leoni8. 


March 


April 


10 

18 

36 

6 


9  a: 


e  Leonib. 


February 
March 


35 
10 
18 
36 


9  3' 
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^h^«^«^%^^^^ 


^^^%^^^^^^^^^^^^^ 


f  Leovii — Continued. 


ch 
1 


27 
30 
1 
14 
15 
17 
SO 
27 


h.  m.  8. 

9  37  19.53 
19.68 
19.72 
19.70 
19.74 
19.66 
19.61 
19.63 


Serpektis,  (3295.) 

1     .     .        9  30  37.73 


fi  Leonis. 


jiary 


25 
16 


9  44  13.46 
13.38 


V  Leonis. 

1     .     .        9  50 


8.99 


n  Leonis. 


T 

m 


14 
30 


9  52 


16.73 
16.50 


Oi 


Anonymous. 

10     .     .        9  52  21.54 


a  Leonis. 


^ 

a 


14 

10 

26 

27 

30 

1 

4 

mber    11 

13 

16 

17 

18 

21 

22 


10    0 


22.55 
22.78 
22.68 
22.59 
22.57 
22.87 
22.65 
22.69 
22.72 
22.49 
22.71 
22.63 
22.64 
22.71 


A  Ursx  Majoris. 

27     .     .       10    8 
30     .     . 


1.75 
1.67 

1.88 


ft  Htdra. 
h         30     ..       10  18  50.26 


p  Leonis. 

10     .     .       10  24  54.56 
30     .     .  54.48 

21     .     .  54.45 


^  HtDR.£. 

30     .     .       10  31  16.36 


April 


Leonis,  (3768.) 

h.  m.      8. 
21     .     .      10  52  48.69 


a  Ursje  Majoris. 


February     25 

March  30 

AprU  1 

4 

22 

23 

27 

September  21 

29 


10  54  25.69 
25.59 
25.66 
25.50 
25.42 
25.58 
25.42 
25.57 
25.21 


April 


Leonis,  (3832.) 
23     .     .       11    6    4.99 


6  Leonis. 


February     25 
March         30 


April 


May 


2 

4 

21 

25 

27 

4 


11    6 


7.54 
7.43 
7.42 
7.57 
7.40 
7.44 
7.42 
7.43 


6  Htdrje  et  Crateris. 


March 
April 


May 


30 
2 
21 
22 
25 
27 
4 


11  11  50.64 
50.67 
50.59 
50.70 
50.58 
50.59 
50.61 


Comet-Star  +  66O08'. 
May  4  S.  P.      11  15  49.40 


Comet-Star  +  66008'. 

May  4S.  P.        11  19(17.76) 

12  S.  P.  20.05 


April 


>Draconi8,  (3906.) 
25     .     .       11  21 


3.70 


A  Draconis. 


April 


2 

21 
23 


11  22  26.18 
26.14 
26.35 


April 


V  Leonis. 
9     .     .       11  29  16.24 


Comet-Star  +  62056'. 
Mtfy  12  S.  P.        11  32  51.95 


y  Cephei. 


Canis  Mjnoris,  (3685.) 
t  30     .     .       10  37  30.69 

Leonis,  (3742.) 
I         30     ..       10  47  28.72 

92 


March 
April 

July 


30 

2 

4 

27 

24 


11  33  14.15. 
13.59 
13.99 
14.15 
13.85 


Comet-Star  -f  63O01'. 
May  4S.P.        11  40  51.84 


12  S.  P. 


51.81 


P  Leonis. 


March 
April 


May 


30 
2 
4 
21 
22 
25 
11 
19 


h.  m.     8. 

11  41  24.20 
24.07 
24.27 
24.25 
24.26 
24.22 
24.18 
24.24 


April 
May 


P  VlRGINIS. 

9     .     .       11  42  53.01 

23     .     .  52.96 

13     .     .  52.89 


Comet-Star  +  62056'. 
May  12  S.  P.        11  43    6.76 


Comet-Star  -|-  63011'. 
May  12  S.  P.        11  43  40.88 


y  Ursa  Majoris. 


March 
April 
May 
September 


October 


30 
21 
19 

5 
12 
29 

6 


11 


45  54.81 
54.88 
55.07 
54.94 
54.91 
54.89 
54.95 


P  Cassiopeia. 


April 
May 


2 
11 


12    1  11.60 
11.72 


d  Ursje  Majoris. 

April            10     .     .      12  7  58.60 

23     .     .  58.76 

May            11     .     .  58.50 

13     .     .  58.85 

19     .     .  58.87 


April 

May 
June 


fj  VlRGINIS. 

9  .  . 

23  .  . 

13  .  . 

3  .  . 


12  12  14.05 
13.96 
13.97 
13.72 


6  CoRvi. 


March 


30 


12  22    6.51 


P  CORVI. 


March 
April 


May 


30 

1 

4 

6 

9 

16 

18 

21 

22 

25 

4 

11 

13 

19 

20 

21 

25 


12  26  31.05 
30.91 
30.95 
30.81 
30.81 
30.84 
30.87 
30.90 
30.96 
30.89 
30.88 
30.83 
30.96 
30.78 
30.97 
30.99 
30.90 


April 


y  VlRGINIS. 

9     .     .       12  34    3.75 
21     .     .  3.64 


y  VlRGINIS — Continued. 


April 
May 


June 


23 
11 
13 
19 
21 
25 
3 


h.  m.     8. 

12  34  3.74 
3.55 
3.62 
3.61 
3.77 
3.72 
3.59 


12  Canum  Venaticorum 
March         30     . 


April 

May 
June 


July 


March 


March 


March 
April 


May 


June 


July 


6 
22 
20 

3 
15 
17 

7 

9 
13 
14 


12  48  60.13 

60.03 
60.11 
59.95 
60.23 
60.05 
60:]0 
60.22 
60.25 
60.16 


CoMJE,  (4390.) 


30 


12  59  58.57 


VlRGINIS,  (4449.) 
30     .     .       13  10  34.18 


September 
October 


a  VlRGINIS. 

30  . 

6  . 

9  . 

13  . 

16  . 

18  . 

21  . 

23  . 
25  . 

2  . 

4  . 

11  . 

12  . 

13  . 

18  . 

19  . 

20  . 

21  . 
25  . 
27  . 

6  . 

15  . 

16  . 

17  . 

18  . 
1  . 

7  . 
9  . 

13  . 

14  . 

15  . 

24  . 

22  . 
24  . 
30  . 

23  . 


13  17 


7.90 

7.75 

7.92 

7.78 

7.73 

7.69 

7.65 

7.77 

7.78 

7.72 

7.72 

7.78 

7.83 

7.69 

7.86  } 

7.56 

7.80 

7.79  S 

7.70 

7.81 

7.89 

7.85 

7.79 

7.69 

7.79 

7.74 

7.71 

7.80 

7.88 

7.78 

7.54 

7.79 

8.04) 

7.65 

7.62 

7.90 


VlRGINIS,  (4565.) 

March         30     .     .       13  33  44.66 
May  13     .     .  44.57 

Juue  16     .     .  44.71 
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M£AN   AIGHT    ASCENSIONS WEST   TRANSIT   INSTEUHENT. 


O  AqCILiE. 

A  Ursa  Minorii . 

61»  i 

Ctgni. — Continued. 

a  Cephbi— Continued. 

h.  m.     8. 

■ 

h.  m.     8. 

h.  m.    8. 

h.  m.    1. 

January 

27     .     .       19  43  27.87 

July 

7     .     , 

20  13    4.54 

October 

1     . 

.       21  00  10.55 

October 

26     .     .      21  14  59.69 

February 

4     .     . 

28.00 

9     .     . 

13    5.73 

5     . 

.     .                 10.73 

29     .     .                 59.S5 

June 

24     .     . 

27.75 

14     .     . 

13    4.71 

6     . 

.     .                 10.57 

November 

3     .     .      91  15  00.04 

July 

8     .     . 

27.78 

15     .     , 

13    3.50 

7     . 

.     .                 10.61 

9     .     . 
24     .     . 

27.78 
27.74 

24     .     , 
30     .     . 

12  58.99 

13  6.57 

8     . 
9 

.     .                 10.63 
.     .                  10.64 

30     .     . 

27.92 

August 

3     .     . 

12  58.86 

10     . 

.     .                 10.49 

(3  AquARn. 

August 

3     . 

27.62 

4     . 

13    0.19 

14 

.     .                  10.57 

5     . 

27.76 

6     .     . 

13    0.23 

15 

.     .                  10.59 

July 

10     .     .       91  23  39.54 

6     . 

27.73 

10     . 

13    1.34 

19 

.     .                  10.57 

August 

6     .     . 

39. tl 

10     . 

27.71 

September 

1     . 

13    4.41 

20 

.     .                  10.59 

September 

30     .     . 

39.56 

20     . 

27.71 

7     . 

12  58.86 

24 

.     .                  10.60 

October 

5     .     . 

39.49 

31     . 

27.90 

14     . 

13    0.28 

25     . 

.     .                 10.74 

6     .     . 

39.4d 

September 

1     .     . 

27.81 

21     . 

13    0.30 

26     , 

.     .                 10.66 

7     .     . 

39.56 

7     . 

27.75 

23     . 

13    5.98 

November 

3     . 

.     .                 10.77 

8     .     . 

39.# 

24     . 

27.77 

29     . 

(12  52.09) 

9     .     . 

39.41 

October 

25     . 
1     .     . 

27.87 
27.75 

October 

30     . 
1     . 

(12  53.38) 
12  56.91 

14     .     . 
16     .     . 

39.47 

39.57 

3     . 

27.70 

3     . 

12  59.71 

61*  Ctoni.                        I 

17     .     , 

39.51 

5     . 

27.77 

5     . 

13    2.22 

21     .     . 

39.59 

7     . 

27.83 

6  . 

7  . 

(12  52.65) 
13    1.42 

August 

4     . 

.      21  00  12.05 

24  .     . 

25  .     , 

39.56 
39.53 

Sagittarii,  (6803.) 

8     . 
14     . 

12  59.04 
12  59.69 

26     .     . 
28     .     , 

39.56 

39.;i 

Sep'tembcr 

2     .     .       19  43  28.55 

15     . 

(12  38.75) 

V  Aquarii.                       I 

^v                          ■ 

29     .     . 

39.61 

30     .     .                 28.74 

16     . 
19     . 
21     . 
24     .     . 

(12  52.11) 
12  59.70 
12  46.05 
12  45.39 

October 
October 

1    . 

17     . 

.      21     1  25.00 
24.94 

November 

3     .     .                39.37 

Q  Aquila. 

May 
June 
July 

27     .     . 

24     .     . 

9     .     . 

19  47  56.55 
56.59 
56.72 

26     .     . 

12  58.31 

C  Ctgki. 

January 
February 

/3  Cepbii. 

February 

22     . 

.      21    6  33.10 

*0         •          a 

19     .     . 

«1    iSO  41. lO 

42.17 

August 

3     .     , 

56.55 

a  Ctg! 

«i. 

July 

24     . 

33.22 

October 

6     .     . 

43.13 

6     .     . 
10     .     , 
20     .     . 
31     .     , 

56.58 
56.52 
56.65 
56.70 

January 

f'ebruary 

July 

27     .     , 
22     .     , 

7     .     . 

9     .     . 
24     .     . 

6     .     . 

20  36  19.11 
19.23 
19.05 

August 
September 

30     . 
6     . 
1     , 
3     . 

33.24 
33.05 
33.31 
33.12 

8     .     . 
10     .     . 
17     .     . 
26     .     . 

43.11 
41.60 
41.96 
42.11 

September 

1     .     , 

56.66 

19.15 

7     , 

33.03 

a 

7     .     . 
23     .     . 

56.66 
56.64 

August 

18.97 
18.99 

October 

5  . 

6  . 

33.15 
33.21 

25     .     . 
30     .     . 

56.78 
56.69 

September 

20     .     . 
2     .     . 

19.07 
19.09 

7  , 

8  . 

.     .                 33.18 
.     .                 a3.17 

e  PEGAtl. 

October 

5     .     . 

56.64 

20     .     . 

19.07 

9     . 

.     .                 33.24 

July 

10     .     .      21  36  49.«| 

7     . 

^■^                  V 

23     . 

19.13 

14     . 

.     .                 33.15 

August 

8     .     . 

49.11 

October 

3     . 
5 

19.06 
19.09 

15     , 

1  T 

.     .                  33.22 

Septeml)cr 

12     .     . 
30     .     . 

49.03 

tn  Ai 

«/          ■ 

17     . 

33.09 

49.01 

t?  AquiL.t. 

10     . 
14     . 

18.98 
10.05 

19 
20 

.     .                  33.16 
.     .                  33.19 

October 

5     .      , 

8     .     . 

49.15 
4{».97 

August 

3     .     .       20    3  33.70 

19     . 

18.97 

21     . 

.     .                  33.13 

9     .      , 

49.00 

1  September 

20     . 
2     . 

33.77 
33.73 

24 
25     . 

.     .                  33.19 
.     .                  33.25 

17     .     . 

19     .     . 

48.99 

49.11 

7     . 
9     . 

33.74 
33.83 

e  Aqua 

RII. 

November 

26 
3     . 

.     .                  33.30 
33.23 

21     .     . 
26     .     . 

49.14 
49.2 

October 

3     . 

33.73 

July 

9     . 
10     . 

5  . 

6  . 
2     . 

30     . 

20  39  32.95 

November 

29     .     . 
16     .     , 

49.13 
49.13 

August 
September 

33.00 
33.12 
32.99 
33.09 
33.20 

September 

1     . 
2 

'ygki. 

.       21  11  31.63 

July 

£/'  Capric 
9     . 

ORNI. 

.       20    9  43.57 

6  Capricorki. 

« 

24 

43.74 

October 

10     . 

32.92 

October 

6     . 

>           .                                     OA  »\f  1 

,     .                  31.47 

September 

2     .     .       21  3S  4.5.38 

August 

5 
10 

43.72 
43.72 

8     . 
15     . 

.     .                  31.57 
31.48 

October 

6     .      .                 4i>.38 

15     .      .                 45.31 

September 

20 
1     . 
2 

43.64 
43.69 
43.51 

July 

fi  Aqha 
9     .     . 

RII. 

20  44  33.. ')5 

17     . 
20     . 

.      .                  31.47 
.      .                  31.53 

- 

7     . 
9     . 

43.69 
43.57 

August 

10     . 
5     .     , 

33.52 
33.. ^ 

}  Gruis. 

23 

43.47 

September 

2     .     . 

33.50 

aC 

RPIIEI. 

October 

26     .      .       21  44  50S>^ 

30 

4.'i  7fi 

October 

10     . 

33.35 

Octol>er 

1 
2 

1 

43.65 
43.54 
43.64 

January 

14  JS 

2S 

.  P.       21   15  00.49 
.      .       21  14  Ci\).\1 

61'  Ct. 

r.Ni. 

February 

19 
22 

,      .                  59.96 
.      .                  59.65 

J 

Vqiarii,  (7648.) 

9 

1  A 

43.57 

July 

7     . 

.       21  00  10.80 

March 

3     . 

59.30 

October 

24     .      .       \tl  :)ii  lv?5 

14       .        .                          4.J.04 

10     . 
30     . 

10.68 
10.83 

April 

17     . 
20 

59.76 
.      .                  59.61 

25 
26     . 

ly.os 

3  Caprk  orn'i. 

August 

3     . 

10.58 

September 

o 

.v.).  42 

28     , 

b.^« 

4     .      . 

10.64 

October 

6     . 

.')9.35 

29     . 

\i^,^ 

August 

3     . 

.       20  U  31.50  1 

5     . 

10.76 

H      . 

59.65 

November 

10     . 

i^.n 

f^                     1 

11 

34.61 

September 

1     . 

10.77 

15     . 

59.57 

16     . 

15.» 

September 

2     . 

34.60 

2     . 

10.66 

20     . 

59.47 

23     . 

l^M 

9     . 

34.70 

7     .     , 

10.48 

24     . 

59.58 

December 

3     , 

1?.94 

1 

30     . 

34.07 

25     . 

< 

10.60 

25     . 

59.59 

4     . 

19.03 

I 
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HATIOVAL  OBSERTATOKT — WASHINGTON. 
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DECLINATIONS 


OBSERVED    WITH 


THE   MURAL   CIRCLE, 


REDUCED    TO     1850-0. 
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NATIONAL  OBSERVATORY. 


I  372  ]  MIAH  DECLIKATIOVS   1860.0 — UUHAL   CIBCLE. 


NATIONAL    OBSERVATORY WASHINGTON. 


[373; 


rsittB  II.  120— iR.  2h.  8m.  23s. 

o     I        II 
.      23     .     .      —    4  47  35.66 


EissE  II.  159—^.  2A.  10m.  43s. 
.      23     .     .      —    4  47  39.30 


V-issE  II.  442—^.  2A.  26m.  39s. 
.      23     .     .      —    6  17  53.87 


'eisse  II.  443— iR.  2A.  26m.  39s. 
:.     23     .     .      —    6  17  48.51 


V^EissE  II.  475— iR.  2*.  2dm.  5s. 
.      23     .     .      —    6  19  45.75 


'eisse  II.  566—^.  2A.  32m.  39s. 

?.     23     .     .      —    6  19  37.97* 

orrerU'd  for  a  presumed  error  of 
Or.l  in  the  niic.  reudinti^. 


y  Ceti— ^R.  2A.  35m.  32». 


I. 


) 


i. 


T. 

e. 


10  . 

13  (ref. 

18  . 

19  . 

24  (ref.) 

28  . 

3  . 

4  . 
12  . 
30  . 
12  . 
30  . 


+    2  36 


4.37 
4.60 
3.22 
4.74 
4.57 
4.14 
2.75 
3.97 
4.08 
4.50 
3.22 
3.99 
3.33 


isEi(87lB.A.C.)— ^.2A.41m.6s. 
.      18     .     .       +  37  41  52.50 


a  Ceti— jR.  2A.  54m.  26s. 


5  .     . 

13  (ref.) 

18  .      . 

22  .     . 

24  (ref.) 

28  .     . 

3  .     . 

4  .     . 
12  .     . 


+  3  29  52.43 
52.19 
55.55 
53.06 
54.50 
51.62 
54.08 
54.15 
54.84 


iiisEi(953  B.A.C.)-iR.2A.55m.35s. 
.      19     .     .       -f  38  15  20.70 


a  Prrsei— ;R.  3A.  13m.  38s. 


5  .     . 

10  .      . 

13  (ref.) 

18  .      . 

19  .      . 


24  (ref.) 

2«  .  . 

3  .  . 

4  .  . 
9  .  . 

12  .  . 

18  .  . 


+  49  19  20.64 
21.20 
23.90 
22.15 
22.28 
21.76 
22.75 
21.88 
21.52 
21.48 
22.72 
22.00 
21.75 


r.  api tiled  for  errors  of  div.  to 
oIj'iim.  by  ref.  — 0".04. 


Weibse  III.  569— iR.  3A.  30m.  57s. 

o    »       " 
Jan.     28     .     .       -f  13  24    9.51 


Akoktmocs — ^.  3A.  34m.  18s. 
Jan.     28     .     .       -f-  13  19    2.04 


Tauri  (1164  B.  A.C.)-.R.  3A.38m.26s. 

Jan.      10     .     .      +  23  38  53.18 
24     .     .  51.98 


1/  Tauri— ^.  3A.  38m.  34s. 


Jan. 


Feb. 


5 
10 
13 
19 
24 
18 


+  23  38  13.11 
14.04 
13.87 
13.22 
12.47 
14.62 


WeisseIII  878— iR.  3*.  45m.  22s. 


Feb. 


9 
12 


+  14  44    6.80 
8.37 


Anostmous — ^.  3A.  50m.  9s. 
Feb.       9     .     .      4-  14  39  11.37 


/  Eridani — M,'  3A.  51m.  2s. 
Jan.       5     .     .      —  13  56  17.11 


Feb. 


10 
13 
18 
19 
24 
28 
18 


17.67 
18.12 
16.80 
17.36 
19.50 
17.99 
17.27 


1089  Rumker— iR.  3A.  59m.  13s. 


Feb.       9 
12 


-f  14  45  26.30 
27.97 


Weisse  IV.  24—^.  4fc.  2m.  13s. 
Feb.     12     .     .       +  14  50  20.38 


1110  RuMKER— iR.  \h,  3m.  55s. 
Jan.      18     .     .      +  16  53  14.88 


Tauri  (1332  B.  A.C.)-.R.  \\,  12m.  7s. 
Feb.     12     .     .       -f  14  43  47.32 


Weisse  IV.  286— iR.  Mi.  14m.  14s. 

Feb.       9     .     .       +  14  41  57.82 
12     .     .  52.11 


Anonymous — ^.  4^.  19m.  51s. 
Feb.     12     .     .      +  14  45  58.43 


Tauri  (1395 B.A.C.)-.^.  4fc.22m.37s. 
Feb.     12     .     .      +  14  46  32.36 


Weisse  IV.  533—^.  4*.  25m.  27s. 
Feb.     12     .     .      H-  14  50  35.21 


a  Tauri— iR.  4fc.  27m.  19s. 


Jan. 


Feb. 
Mar. 


5  . 

10  . 

12  . 

13  . 

18  . 

19  . 
22  . 
24 

28  (ref. 

18  . 

3  . 


o    »      " 

+  16  12  12.75 
12.70 
12.53 
12.34 
13.26 
12.25 
11.02 
12.04 
11.91 
13.84 
(13.93) 


<^^^^^^^^^^^^^^^^^^^^^^^ 


94 


^^^^^^^^^^^^^^^^^^ 


Anonymous — iR.  5fc.  Om.  5s. 
Feb.     18     .     .      4-  29  35  28.45 


Besbel  Z.  513— iR.  5A.  Om.  10s. 
Feb.     18     .     .       -f  29  36    0.46 


Bessel  Z.  398— iR.  5*.  2m.  6s. 
Feb.     18     .     .       H-  29  42  48.14 


a  AuRioiE — iR.  5A.  5m.  37s. 


Jan. 


Feb. 
Mar. 


5 
12 
13 
19 
23 
24 

4 

9 
23 

5 


+  45  50  22.04 
20.48 
20.59 
21.86 
21 .26 
20.78 
21 .94 
(24 .25) 
21.83 
22.09 


/3  Orionis— ^.  5fc.  7m.  20s. 

Jan.      10     .     .      —    8  22  43.57 
28     .     .  44.13 


/?  Tauri— ^.  5fc.  16m.  49s. 

Jan.       5  .     .  +28  28  31.29 

10  (ref.)  32.25 

12  .     .  (29.67) 

13  .     .  30.41 
19  .     .  31.49 

23  .     .  31.96 

24  .     .  31.53 
28  .     .  31.32 

Feb.       4  .     .  32.02 

23  .     .  31.64 

Mar.      3  .     .  31.69 

5  .     .  32.46 

Cor.  applied  for  errors  of  div.  +0".04. 


6  Orionis— iR.  5fc.  24m.  2ls. 


Jan. 


Feb. 
Mar. 


5 
12 
13 
24 

4 
23 

5 


—  0  24  51.48 
51.49 
51.44 
53.85 
52.83 
54.08 
52.63 


a  Leporis — ^.  5fc.  26m.  7s. 
Jan.      19     .     .      —  17  55  58.31 


e  Orionis — iR.  5A.  28m.  36s. 

Jan.      10     .     .      —    1  18    6.91 
28     .     .  5.91 


Bessel  Z.  513— iR.  5A.  32m.  54s. 

o    »       /' 
Feb.     18     .     .      +  29  46  14.80 


Mar. 


23 
3 

7 


15.35 
13.26 
13.54 


a  CoLUMB.E — iR.  5fc.  34m.  13s. 


Jan. 


Feb. 
Mar. 


5 
10 
13 
19 
23 
24 
28 
4 
5 


—  34 


9  26.03 
24.68 
24.96 
24.07 
26.83 
(27.83) 
25.83 
25.54 
25.76 


Bessel  Z.  513— iR.  bh.  39m.  20s. 
Mar.      7     .     .       +  29  41  31.78 


Bessel  Z.  513— .R.  5A.  39m.  41s. 


Feb. 
Mar. 


23 
3 

7 


+  29  40  14.56 
15.51 
14.24 


K  Orionis, 
(1843  B.  A.  C.)— .R.  5*.  40m.  39s. 
April    27     .     .      —    9  43  36.30 


July 


30 
19 


37.25 
36.87 


a  Orionis — .R.  5fc.  47m.  3s. 


Jan. 


Feb. 
Mar. 


5 

10 

12 

13 

14 

19 

23 

24 

28 

4 

7 

9 

11 


+  7  22  29.31 
30.07 
30.61 
29.74 
28.23 
(31.49) 
28.04 
28.05 
28.72 
28.94 
28.71 
28.47 
29.95 


K  AuRIti.C, 

(2001  B.  A.  C.)— iR.  6A.  5m.  50s. 

Feb.      18  .  .  -H  29  32  53.29 

23  .  .  53.06 

Mar.       3  .  .  54.11 

7  .  .  52.07 

10  .  .  52.84 


^  Geminorum — JR.  6fc.  13m.  53s. 


Jiui. 
Mar. 


14 
7 
9 

11 


-f-  22  35  6.21 
7.33 
7.37 
7.61 


51  (IIev.)  Cepiiei— .R.  6fc.  23m.  34s. 
Jan.      14     .     .       4-  87  15  22.19 


51  (Hev.)Cbpiiei,S.P. 

July       6     .     .      +  87  15  21.64 
Aug.      5     .     .  20.64 


[374] 


MEAN   DECLIlTATIOKt    1860.0 — ^MU&AL   CISCLE. 


5$  AuMG^i 
9183  B.  A.  C— jR.  eh,  39>i.  8*. 

o    '      " 


Fflb.     18 
Biar.      3 


+  44  39  45.99 
45.58 


Bbsiki.  Z.  511— jr.  eh.  33m.  48f. 


Feb.     18 
BCar.      3 


+  44  38  57.45 
55.59 


56  Auriga, 
9900  B.  A.  C— ^.  Sh.  35m.  54«. 
M»r.    14     .     .      +  43  43  15.04 


AvoNTMOvt — JR.  6h.  35m.  569. 
Mar.    14     .     .      +  43  44    3.58 


Bbsiel  Z.  511— jr.  6h,  37m.  57f. 


F^.      4 
Mar.    11 


+  43  59  35.60 
34.96 


Bbhkl  Z.  511— jr.  eh.  38m.  30>. 


Feb. 
Mar. 


4 

10 
11 
91 


+  43  55  15.67 
13.93 
13.94 
13.59 


: 


a  CAins  Majoris — JR..  6h.  38m.  399. 


Jan. 
Mar. 


14 

98 

5 

9 


—  16  30  50.09 
50.53 
49.46 
48.07 


'*0'^^^r^0^0'^^^^^^^^*0^^^^^^^^^^*^**^i^*^^^'' 


Airoimioim — JR.  Ih.  llm.  59. 

o    »  " 
Feb.       4     .     .      +  41  57    9.95 


d  GvMiNORUM — M,'  'Jh.  llm.  99. 


Feb.     93 

Mar.      7 

9 


+  99  15  13.46 
13.99 
13.07 


BsttBL  Z.  499— JR.  U.  llm.  309. 


Feb.     18 

Mar.      3 

10 

14 


+  41  35  16.60 
(19.06) 
15.49 
14.95 


Bbssbl  Z.  499— jr.  Ih.  13m.  09. 


Feb.     18 

Mar.      3 

10 

14 


+  41  38  39.06 
38.13 
38.93 
38.61 


14473  Lalandb— H.  Ih.  19m.  509. 
Feb.       4     .     .      +  41    9    9.59 


Besibl  Z.  459^— jr.  Ih.  90m.  4l9. 
Mar.    91     .     .      +  40  38  54.53 


fistiBL  Z.  499— JR.  7&.  91m.  179. 
Mar.    10     .     .      +  41  46  97.68 


Bbssel  Z.  511—^.  6h.  41m.  Os. 


Feb. 
Mar. 


4 

11 


-f  43  50  18.75 
91.16 


e  Canis  Majoris — JR.  Bh.  59m.  449. 


Jan. 
Mar. 


14 
3 
5 
9 


—  98  46  16.73 
15.38 
17.94 
16.66 


Bbisbl  Z.  516—^.  6h.  56m.  I69. 


Feb.       4 
Mar.    91 


+  43    5  97.08 
94.58 


Bemiel  Z.  511—^.  6h.  56m.  569. 
Feb.       4     .     .      -f  42  57  55.53 


Anontmous — JR.  Ih.  7m.  34s. 
Mar.    21     .     .       +  41  48  55.92 


Anonymous — JR.  Ih.  llm.  2*. 
Mar.    21     .     .       -f  41  37  51.14 


Bbiibl  Z.  492— H. 

Mar.     14     .     .      + 


Ih.  93m.  909. 
41  99  18.71 


Bbisbl  Z.  459*— JR. 
Mar.    91     .     .      + 


Ih.  94m.  569. 
40  48  34.34 


Beisel  Z.  492— iR. 
Feb.     18     .     .      4- 


Ih.  24m.  589. 
41  47  13.89 


a  CAwit  MiMORii 


Jan.     14 

98 

Feb.     93 

Mar.      3 

9 

31 


^JR,.  7h.  31m.  979. 

o    '       *' 

+  5  36  90.61 
19.64 
91.03 
90.49 
99.04 
99.30 


P  Gbmivorum — JR.  Ih.  36m.  89. 

Jan.  14  .  . 
Feb.  93  .  . 
Mar.      5     .     . 


+  98  93  0.38 
1.35 
1.98 


Cor.  applied  for  errors  of  div.  '-|-0''.04. 


AjrONTMOui — JEi.  Ih,  41m.  I9. 
Mar.    91     .     .      +  38  19    9.06 


f  Anontmous — JR,.  Ih.  41m.  499. 


Feb.       4 
Mar.    91 


+  38  10  43.95 
49.49 


ANONTMOua— JR.  7h.  49m.  989. 

Mar.  10  .  . 
14  .  . 
31     .     . 


+  38  19  6.63 
7.88 
8.90 


JbroNTMous — JR..  Ih.  44m.  5l9. 


Feb.       4 

Mar.    14 

91 


+  38  13  53.96 
55.11 
53.07 


15  Arous— H.  8h.  Im.  99. 


Jan. 
Mar. 


April 


14 

3 

5 

9 

10 

11 

21 

31 

1 


—  23  59  30.50 
99.01 
30.14 
98.49 
99.74 
98.58 
30.48 
99.83 
30.59 


a*  Geminorum — JR.. 

Jan.     98     .     .      -|- 
Feb.     93     .     . 


Ih.  25m.  09. 

32  13  41.09 
(42.27) 


a*  Geminorum — JR,. 

Jan.      28     .     .      -f- 
Feb.     23     .     . 
Mar.      5     . 


7h.  25m.  l9. 

32  13  44.23 

(45.75) 
44.07 
44.98 


Bessel  Z.  452&  492— iR.  Ih.  27m.  O9. 
Feb.       4     .     .      -f-  41  10  18.75 


BesselZ.  452&  592— iR.  Ih.  film.  Is. 
Feb.       4     .     .       4-  41     G  44.63 


Bessel  Z.  401—^.  8h.  24m.  4l9. 


Mar.    10 
21 


+  31  23  19.06 
18.95 


Bessel  Z.  350—^.  8A.  26m.  469. 


Feb.       4 

Mar.    14 

31 


+  30  31  51.10 
51.16 
52.06 


Anonymous — JR..  8A.  28m.  569. 
Feb.       4     .     .      +  30  32  19.46 


e  Hydra — JR,.  Sh.  38m.  509. 


Jan.     14 
Feb.       4 
Mar.    31 
April      1 
3 


-f  6  57  57.29 
58.11 
57.34 
57.20 
57.16 


m^^^»^imt^m^*^m^^^*^*^^^*^**^i^t0^0^ 


I  VmMM  BluoBu^  A 


Jan.  14 
Feb.  93 
Blar.  5 
April  1 
3 


.8L4ai.5k 

O      '        M 

+  48  37S7J8 

37Jft 
3S.SI 
36.0 


6  Umm  Majoeis  (9049  B.  A.  C.) 
JR,.  8h.  48111.  569. 
Mar.    31     .     .      -h  68  19  30.5S 


Bessel  Z.  344— iR.  8&.  49n.  481 

Feb.       4     .     . 

Mar.     10     .     . 

91     .     . 


+  94  39  34JI 

34.0 
33.18 


.• 


Weissb  VIII.  1599— JR.9&.0M.ft. 
April    16     .     .      —  19  42  27.78 


aHTDi 


Feb. 
Mar. 


April 


4 

5 

10 

14 

1 

3 

4 

90 


•/n,.  .M.  2lMi.  13i. 

—  8  036.1f 
36.81 
39.19 
36.84 
36.41 
39.45 
39  J) 
38.13 


^  Vmm  Majoris—^  9k.  9Sm.  4flb. 
Feb.     93    .     .      +  59  91  28.81 


r  Leonis — JR..  9k.  37m.  20i. 


Feb.       4 

Mar.     14 

31 

April      1 

3 

4 


+  24  27  44.95 
45.43 
43.07 
45.34 
45.58 
45.M 


a  Leonis— H.  10&.  Om.  23t. 


Feb.       4 

93 

Mar.     14 

31 

April      1 

3 

4 

29 

Sept.     15 


-h  12  41  54.13 
54.53 
55.4$ 
54.0 
55.0 
54.90 
54.18 
54.91 
54.00 


a  Ursje  Majoris— Jl.  lOk. bim.^ 


Feb. 


4 
23 

5 
10 
14 

4 
22 
23 
May     12 


Mar. 


April 


-f-  62  33  34.40 
35.3i 
35.90 
35.23 
35.75 
35.33 
34.42 
35.50 
34  .P2 


^ 


*The  declinations  of  these  two  stars  are  probably  1'  too  small;  compare  Bessel  and  Lalande. 
t  R.  A .  may  be  Im.  more;  and  tiie  correspondmg  cor.  of  the  dec.  — 0".26. 


^%^^^%^^#^#%^%i^%#%^%^^^%#^ 


NATIONAL  0B8EBTAT0BT — WASHINGTON. 


[  3T5  ] 


a  UaiJE  Majo&is,  S.  P. 


// 


29 

12 
1 
7 

29 
9 

30 


+  62  33  33.27 
^.89 
35.97 
33.81 
33.44 
34.03 
35.89 
33.41 


A  Leonis — JR.  llh.  6m.  Is. 


il 


4 

23 
10 
3 
4 
22 
23 
12 


-f  21  20  42.90 
41.71 
41.51 
42.38 
40.70 
42.12 
42.09 
41.88 


6  Htor.!:  et  Crateris, 
iR.  IIA.  llm.  51s. 


4 
23 
IQk 

3 

4 
22 

2 
12 


—  13  58  2.68 
2.19 
1.44 
1.32 
3.97 
1.41 
2.12 
2.12 


3  Leonis — JR.  llh.  41m.  249. 


U 


23 
10 
31 

3 
22 
23 

2 
12 
19 


+  15  24  39.28 
.38.79 
38.84 
39.25 
39.22 
38.17 
38.83 
38. .58 
38.37 


KtiE  Majoris — JR,.  llh.  45m.  55s. 


U 


4 
30 

4 
21 
22 

2 
12 
13 


4-  54  31  43.71 
44.06 
43.53 
44.35 
44.92 
43.04 
43.41 
42.71 


1860  Groombridge,  S.  P., 
iR.  I2h.  7m.  35s. 

.     16     .     .       -h  84  20  14.13 


c  MixoRis  (4166  B.  A.  C.)  S.  P., 
M.  12A.  14m.  38s. 

.  16  .  .   -f  84  12  24.50 
20  .  .         24.39 


MivuRis  (4193  B.  A.  C.)  S.  P., 
JR,.  I2h.  19m.  6s. 

16     .     .       +  84  15  36.21 
20     .     .  37.17 


P  CoRf  I— H.  12ft.  26m.  31s. 


Feb.  4 
Mar.    30 

31 
Apr^      3 

22 
May     12 

13 

19 


o    t       'I 

22  33  58.35 
57.29 
56.05 
57.83 
56.96 
59.39 
60.20 
57.93 


Candm  Venaticorum — (4345  B.  A.  C.) 
Si.  12ft.  48m.  59s. 


Apr. 
May 
June 


23 

2 

15 


+  39  7  32.92 
34.08 
33.90 


Cor.  applied  for  errors  of  div.  -|-0".06. 


12  Canum  Venaticorum, 
JR.  12ft.  49m.  Os. 


Apr. 
May 
June 

July 


23 
2 
15 
17 
8 
10 
24 


+  39    7 


46  62 
47.26 
47.20 
46.64 
46.65 
45.85 
46.58 


Cor.  applied  for  errors  of  div.  -|-0".06. 


a  ViRGiNie — Si,  13ft.  17m.  18s. 


Apr. 


May 


July 


3 

13 
16 
18 

2 
13 
19 
22 

8 
10 
14 


~  10  22  38.38 
35.98 
35.95 
37.38 
35.45 
36.86 
36.36 
36.52 
36.13 
37.32 
35.90 


•n  Ursa  Majoris — Sk,,  13ft.  41m.  37s. 


Apr. 


May 


6 
21 
23 

2 
11 
12 


+  50    3 


48.93 
49.22 
48.52 
49.37 
48.44 
48.27 


n  BooTis— iR.  13ft.  47m.  32s. 
Apr.       3     .     .      -f  19    9 

May 


3 
23 

2 
11 


5.32 
6.86 
7.37 
5.95 


a  BooTis — Si.  14ft.  8m.  49s. 


Apr. 
May 

June 


3 
23 

2 
11 
12 

4 

24 

July     13 

14 

24 


4-  19  57  57.39 
55.46 
57.28 
57.20 
57.42 
55.35 
56.78 
55.66 
57.21 
56.69 


e  BooTis— iR.  14ft.  38m.  26s. 
Apr.       3     .     .      -f  27  42  32.92 


/?  Ursje  MiNORis— jr.  14ft.  51m.  12s. 

o    »  " 

Apr.      3     .     .      +  74  46  6.82 

13     .     .  6.11 

11     .     .  (4.37) 

6     .     .  6.09 

18     .     .  6.06 


May 
June 


j9Ur8a  Minoris,  S.  p. 


Jan. 


10 
28 


4-  74  46 


4.99 
4.75 


/?  LiBRjB — ^JR.  15ft.  8m.  56s. 
Apr.      3     .     .      —    8  49  31.52 


May 

June 


13 
11 
6 
18 
19 


34.36 
33.10 
31.10 
33.05 
32.12 


a  CoRONiE  BOREALIS, 

iR.  15ft.  28m.  20s. 


Apr. 
May 
June 


July 


3 
22 

6 
19 
22 
10 


-h  27  13  21.15 
21.35 
22.34 
20.42 
21.94 
20.44 


a  Serpentis — iR.  15ft.  36m.  53s. 

-f    6  54 


Apr. 
May 

June 

July 


3 
11 
22 
19 
22 

6 
10 


5.23 
5.93 
3.32 
5.51 
6.13 
4.55 
3.01 


CUrsje  Minoris— ^.  15ft.  49m.  32s. 
Apr. 

May 


June 
July 


3 
13 
11 
22 
27 

6 
22 

6 
10 


+  78  15  11.87 
11.45 
11.48 
12.22 
12.38 
11.04 
11.91 
12.96 
12.11 


/3>  ScoRPii— JR.  15ft.  56m.  43s. 
Apr. 

May 


June 
July 


3 
13 
11 
27 
22 

6 
13 


—  19  23(22.57) 
25.20 
24.34 
25.38 
24.08 
25.10 
25.42 


/?*  ScoRPii — iR.  15ft.  56m.  44s. 


Apr. 
May 

June 
July 


13 
11 
27 
22 
6 
13 


—  19  23  12.61 
11.44 
13.74 
10.30 
12.87 
12.69 


d  Ophiuchi — ^.  16ft.  6m.  29s. 

Apr.       3  .  .  —    3  18  12.32 

May    27  .  .  14.55 

June      6  .  .  12.13 

16  .  .  13.52 

July     14  .  .  14.08 


£  Ursje  Minoris — S.. 

17ft.  Im.  31s. 

May 

19     . 

•     •       + 

82  16  30.58 

June 

6     . 

30.48 

July 

6     . 

32.31 

14     . 

32.45 

29     . 

29.95 

t  Ursje  Minori 

8,  S.  P. 

Jan. 

10 

.     .       4-  82  16  31.57 

28 

• 

32.70 

a  ScoRPii— iR.  16ft.  20m.  l.U 


Apr. 
May 

June 


July 


8 
19 
27 

6 
16 
22 

6 
14 
15 


—  26    5 


It 

36.97 
38.44 
38.90 
37.24 
37.28 
36.22 
39.12 
38.74 
38.07 


ri  Draconis — M,.  16ft.  21m.  58s., 
4c'  =  4-0".08. 

May     11     .     .      4-  61  50  17  22 


a  Herculis — S,.  17ft.  7m.  48s. 
3     .     .      4-  14  33  55.98 


Aug. 


/?  Draconis—^.  17ft.  27m.  3s. 

May     19  .  .  4"  52  24  52.45 

June       6  .  .  51.93 

19  .  .  52.31 

July       6  .  .  52.01 

29  .  .  51.26 

Aug.      3  .  .  52.33 

4  .  .  52.31 

6  .  .  51.67 


a  Ophiuchi— iR.  17ft.  27m.  58s. 


July 
Aug. 


23 
31 
^2 

8 
10 


4-  12  40  22.56 
24.43 
24.67 
23.54 
23.80 


y  Draconis — ^R.  17ft.  53m.  7s. 


May     19 
June     19 


July 
Aug. 


22 
6 
4 

6 

8 


4-  51  30  29.88 
30.54 
(32.37) 
31.25 
30.55 
99.60 
30.40 


fi^  Sagittarii — jR.  18A.  4m.  47s. 


June 
July 
Aug. 


22 
6 
4 

5 

8 


—  21 


5(32.08) 
33.62 
34.56 
34.50 
34.44 


Cor.  applied  for  errors  of  div.  4-0".16. 


Anonymous — iR.  I8ft.  19m.  17t. 


Apr. 
June 


6 
17 
22 


4-  85  40  0.20 
0.44 
1.01 


ri  376  ] 


MEAV   DECLUTATIOMS    1850.0 — UVRkU  CIKCLE. 


6  XJKtM  Mnro&ii 


i 


May  30 

July  31 
Aug.    3 


hh. 
1.3 
1.0 
1.3 


-JR.  184. 20m.  44<. 

o    I       " 

+  86  35  50.03 
49.59 
49.49 


6  Uria  Minoris,  S.  p. 

hh. 

Jon.    28      1.35  -f  86  35  49.78 

Feb.     4      1.35  49.21 

93      1.3  48.99 

Mar.    3      1.0  48.86 

5      1.0  48.49 

9      1.0  50.02 

10  1.35  49.64 

11  1.0  49.44 


a  Ltra — ^.  18A.  31m.  51«. 


Jan. 


Feb. 
Apr. 

I 

May 


June 


;   July 


Aug. 


Sept. 


Dec. 


4 

10 

12 

13 

14 

18 

21 

29 

23 

27 

3 

9 

11 

3 

6 

19 

'20 

21 

25 

27 

3 

15 

17 

22 

24 

6 

7 

8 

11 

26 

31 

3 

4 

5 

6 

8 

10 

31 

8 

13 

14 

4 

14 

15 

16 

21 

22 

23 

26 

31 


+  38  38  49.08 
48.05 
47.03 
48.67 
48.85 
47.82 
49.51 
49.10 
48.10 
48:83 
50.37 
48.40 
48.63 
49.13 
47.75 
51.03 
48.01 
49.64 
49.09 
48.06 
49.49 
49.46 
47.79 
49.08 
.  49.34 
48.60 
.  ..  48.57 
49.10 
48.15 
49.25 
49.18 
49.53 
49.07 
48.26 
48.08 
49.20 
48.81 
48.81 
48.89 
47.12 
48.16 
49.93 
49.19 
49.08 
48.11 
49.15 
48.26 
49.99 
48.94 
49.52 


^4^t^%^^^k#^^^^^^M^^^^k^«^%^M^^^%^^^%^ 


^*^*^^^^^^i^^^^^*^^i^^^m^^^*^^^^tf»i^*^m^^0^^^0^0^ 


Cor.  applied  for  errors  of  div.  -f-O'Ml. 


May 
June 

July 


Aug. 


/?  Lyr*— iR.  ISA.  44m.  32s. 
27     .     .       +  33  11  29.85 


15 

22 

7 

8 

26 

31 

3 


29.50 
.30.11 
28.85 
28.32 
28.43 
29.94 
29.18 


j9  LtRii— Continued. 


o    » 


// 


Aug. 


4 

5 
6 

8 
10 


+  33  11  28.41 

29.37 

.28.30 

28.50 

.28.59 


CAqdiljc— JR.  16ik.  58m.  31s. 


May    27 
June    15 


July 
Aug. 


Sept. 


22 
8 

31 
3 
4 
5 
6 
8 

10 
2 


+  13  38  40.40 
40.53 
40.71 
39.65 
39.87 
40.78 
39.46 
39.26 
39.97 
39.99 
39.94 
39.17 


H  LtrjE — Si»  19A.  6m.  39«. 


May 
June 
Aug. 


37 

92 

4 

5 

10 


+  18  53  27.75 
27.13 
27.39 
25.39 
95.19 


Cor.  applied  for  errors  of  div.  -f^M8« 


d  Aquiue — ^.  19Jk.  17m.  56*. 


July     26 

Aug.      4 

5 

6 

8 

10 

Sept.      9 


+  9  49  11.17 
11.55 
10.67 
10.06 
11.68 
11.24 
11.49 


7  Aquilje — ^.  194.  39m.  8f. 


July 
Aug. 


Sept. 


Oct. 


8 

26 

4 

6 

8 

10 

31 

2 

8 

25 

6 


-h  10  15 


5  74 
5.19 
4.74 
5.02 
5.52 
5.17 
4.22 
4.48 
4.84 
4.95 
4.93 


a  AquiljG— ^.  194.  43m.  28«. 


^^^^^^^'^^^^^^^^ 


May 
June 
July 


Aug. 


Sept. 


Oct. 


27 

15 

8 

24 

31 

4 

6 

8 

10 

31 

2 

8 

30 

6 


+  8  28  34.27 
34.39 
33.47 
34.91 
33.61 
34.49 
(31.77) 
32.75 
33.64 
33.62 
33.42 
33.69 
33.31 
33.92 


/?  Aquil^— ^H.  194.  47m.  57s. 

July       8     .     .       4-6    2 
24     . 
26     . 


Aug. 


4 
6 
7 


9.53 
9.48 
9.89 
10.49 
8.59 
9.39 


0  AoinLjE^ — Continued. 

o    »       " 


Aug. 
Sept. 
Oct. 


8 

10 

31 

9 

8 

95 


+    69 


9.38 
9.83 
8.95 
8.77 
8.47 
9.13 
9.49 


a^  Cafricorni— ^.  904.  9m.  90f. 

—  19  58 


May 
June 
July 
Aug. 

Sept. 


97 

15 

94 

7 

10 

1 

8 

95 

30 


9.65 
9.51 
9.99 
4.66 
3.79 
4.84 
4.56 
4.49 
3.94 


a*  Capricorni — JR.  904.  9m.  44f. 


May 

97 

June 

15 

July 

94 

■ 

96 

Aug. 

4 

7 

8 

10 

31 

Sept. 

1 

8 

95 

30 

—  13    0 


19.09 
19.76 
90.11 
90.76 
90.79 
91.70 
91.94 
90.75 
90.69 
91.46 
91.38 
91.46 
90.85 


A  Ursa  Minoris — At.  904.  13m.  9t. 


June  15 
July  31 
Aug.  3 
Sept.  29 
Oct.      5 


hh. 

1.3 

1.0 

1.35 

1.3 

1.3 


+  88  51  38.11 
38.48 
38.50 
38.33 
37.64 


X  URSiE  Minoris,  S.  P. 

hh. 

Jan.    14      1.3  37.92 

Mar.    5      1.0  36.94 

9      1.0  38.99 

Apr.     3      1.35  36.80 


a  Ctoni— iR.  204.  36m.  19s. 


Jan. 

23     . 

+  44  44  48.94 

June 

15     . 

■47. HI 

July 

24     . 

47 .28 

26     . 

47.06 

31     . 

47.13 

Aug. 

4     . 

47.75 

6     .     . 

47.20 

7     . 

47.34 

8     .     . 

47:14 

10     . 

46.13 

11     . 

46.98 

31     .     , 

47.80 

Sept. 

1     .     . 

48.62 

2     .     . 

47.00 

9     .     , 

47.03 

29     .     . 

47.82 

Oct. 

1     .     . 

46.33 

6     . 

48.75 

8     .     , 

47.24 

9     .     , 

45.78 

[^•Mn^i 


611  Croin— iR.  SU.  On.  l(k 


o    ' 


« 


July     94 

99 

31 

Aug.      3 

4 

5 

7 

8 

11 

31 

Sept.      1 

9 

8 

95 

99 

Oct.       5 

6 

7 

8 

9 

19 

96 

99 


+  38 


0  53.19 
51.94 
53.11 
53.67 
53.87 
51  .X 
{53.0) 
53.94 
51 .3D 
51.90 
51.(1 
58.56 
53.34 
51.31 
53.31 
51.51 

(50.0) 
51 .3( 
51.0 
51.18 
53.30 
53.31 
51.31 
51.63 


61'  CTQin— ^.  914.  Om.  St. 


July     94 

99 

Aug.      3 

5 

7 

Sept.    95 

99 


Oct. 


5 

7 

8 

19 

96 

99 


+  38  Jl  ^.63 
48.41 
47.96 

(50.93) 
47.66 
47.95 
47.66 

(45.99) 
47.84 
47.90 
47.94 
47.93 
47.99 


CCtgni— iR.  914.  6m.  33*. 

+  29  36  49.83 
51.60 
49.83 
50. e7 
50.31 
50.49 
50.47 
50.87 
50.63 
50.06 
51.25 


July 
Aug. 

29 
3 

7 

31 

Sept. 

1 
2 

8 

25 

Oct. 

1 

9 

29 

a  Cephei — M,,  214.  15m.  Oj. 


July 

Aug. 

Sept. 

Oct. 


24  . 

26  . 

31  . 

31  . 

1  . 
8  . 

29  . 

2  . 

6  . 

7  . 
24  . 
26  (ref. 
26  . 
29  . 


+  61  57 


4.17 
3.46 
4.59 
5.37 
4.02 
5.« 
3.77 
3.59 
5.27 
4.45 
4.6U 
7.14 
4.36 


/3  Aquarii— ^.  21A.  23»i.  3t)j 
July     26     .      .       —    6 


26 
29 

Aug.      7 
Sept.      1 


1.3  41..^ 
4t>.ll 
4-2.14 
4U.5S 


HATIOHAL   OBSB&TATOBT — ^WASHIHSTOir.  [   377    ] 


MEAN  PLACES  OF  STARS 


OBSfiftVED    WItri 


THE   MEKIDIAN   CIKCLE, 


FOU    1850-0. 


^^^^^^^^^^^^^^^f^^^^^^^^^s^m^tm 


NATIONAL  OBSERVATORY. 
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MBAir  PLACES,   1850.0,  MEUDIAir  CIBCLB. 


a  A]rDROiiSD.B. 

0  Caisiopbls. 

PoLAMi — Continued. 

1 
1 

JR. 

h.  m.     8. 

Dec. 

0     1         '* 

b.  m.    ■. 

Dec. 

o     »         '/ 

A. 

h.  m.    8. 

De< 

0    ' 

Feb. 

13     . 

0    0  38.83 

+38  15  45.50 

Jan. 

13     . 

0  33    1.37 

+55  43  49.83 

Feb. 

10     . 

1    4  60.58 

+88»: 

31     . 

38.65 

45.34 

Feb. 

.5     . 

1.47 

51.33 

13    . 

60.43 

Apr. 

15     . 

38.83 

43.81 

9     . 

1.40 

51.55 

13     . 

61.06 

17     . 

38.65 

44.38 

10     . 

1.83 

48.57 

18    . 

59.16 

(^ 

19     . 

38.46 

43.97 

13    . 

1.50 

50.93 

31     . 

61.04 

21     . 

(38.26) 

43.34 

13     . 

1.48 

49.89 

33     . 

63.31 

1 

t 

May 

3     . 

38.37 

44.75 

March 

5    . 

1.73 

53.37 

86     . 

59.41 

I 

July 

34     . 

38.37 

45.53 

April 

14     . 

1^70 

46.97 

March 

4     . 

2 

29     . 

38.46 

Sept. 

8     . 

1.74 

51.41 

5     . 

60.48 

< 

Aug. 

6     .     . 

38.48 

43.83 

Oct. 

16     .     . 

1.81 

7    .. 

(67.44) 

« 
« 

13     . 

38.43 

43.53 

Nov. 

16     . 

1.48 

54.04 

9     . 

61.88 

1 
I 

38     . 

38.38 

45.84 

30     . 

1.39 

47.33 

13     . 

G 

Sept. 

1     .     . 
5     . 

8     .     . 

38.51 
38.49 
38.75 

43.16 
44.83 

44.48 

April 

18     . 

30     . 

1     . 

61.74 
56.68 
59.03 

2 

a 

CAfllOPUJE,  S.  P 

• 

2 

25     .     . 

38.65 

44.38 

Feb. 

4     . 

0  33    0.95 

+55  43  44.80 

3     . 

60.38 

3 

39     .     . 

38.59 

43.90 

■ 

11     .     , 

1.69 

41.64 

6     . 

65.84 

< 

Oct. 

7     .     . 
-   9     .     , 
31     . 
33     .     . 

38.71 
38.54 
38.63 
38.66 

45.73 
47.00 

44.35 

33    . 

1.35 

^.83 

8  . 

9  . 

13  . 

14  . 

68.34 
61.35 
60.90 
61.54 

- 

P  Cbti. 

39     .     . 

38.59 

45.30 

Jan. 

13     .     . 

0  36    3.49 

—18  48  37.70 

15     . 

59.26 

Nov. 

16     .     . 

38.76 

46.86 

Sept. 

13     . 

3.19 

17     . 

63.56 

17     . 

38.35 

43.16 

34     .     . 

3.35 

39.14 

19     .     . 

63.00 

f 

30     .     . 

38.54 

47.61 

Oct. 

5     .*   , 

3.39 

40.91 

30     .     , 

61.37 

Dec. 

9     .     . 

38.44 

44.36 

7     .     . 

3.49 

38.04 

36     . 

59.80 

• 

8     .     . 
11     .     , 
16     .     . 

3.38 
3.33 
3.35 

39.78 

May 

39     .     . 

30     .     . 

3     .     . 

61 .91 
61.39 
63.80 

7  Pegasi. 

Jan. 

5     .     . 

0    5  30.90 

+14  20  56.19 

Nov. 

21     .     , 

3.39 

36.08 

11     .     . 

63.03 

Sept. 

8     .     . 

31.10 

58.12 

30     .     . 

3.64 

37.18 

18     .     . 

60.97 

1 

•i 

Oct. 

5     .     . 

30.98 

58.31 

Dec. 

4     .     . 

3.35 

(35.14) 

19     .     . 

62.05 

2 

7     .     . 

30.80 

59.09 

9     .     . 

3.17 

37.13 

30     .     . 

64.20 

3 

9     .     . 

30.99 

58.80 

19     .     . 

40.85 

July 

24     .     . 

63.97 

3 

16     .     . 

30.91 

26     .     . 

3.42 

40.10 

Aug. 

6     .     . 

60.74 

3 

21     .     . 

28  .     . 

29  .     . 

31.02 
31.07 
31.03 

58.85 
57.47 

, 

Sept. 

5     .     . 

8     .     . 

13     .     . 

(65.56) 

(65.37) 

60.56 

3 

^ 

Weisse  0,  712. 

3 
3 

Nov. 

17     .     , 

31.17 

58.74 

Sept. 

25     .     . 

0  40  39.65 

—  1  18  26.44 

14     .     . 

63.85 

3 

30     .     . 

9     .     . 

26     .     . 

31.08 
30.82 
31.01 

62.32 
58.55 
59.04 

16     .     . 

22  .     . 

23  .     . 

59.82 
59.68 
63.32 

3 

Dec. 

Polaris. 

3 
3 

Jan. 

5     .     . 

8     .     . 

1     4  60.65 
59.83 

+88  30  32.41 
32.67 

24  .     . 

25  .     . 

61.56 
60.95 

3 

3 

Weisse  0,  368. 

13     .     . 

61.12 

33.98 

29     .     . 

63.05 

3 

Sept. 

25     .     . 

0  22    9.72 

1     9    4.89 

14     .     , 

58.59 

36.22 

Oct. 

5     .     . 

59.81 

3 

19     .     . 

23  .     . 

24  . 

60.38 
63.63 

61 .88 

36.02 
33.93 
34.37 

7  .     . 

8  . 
11     . 

60.23 
61.81 

(62.71) 

3 

WeisskO,  479. 

.1 

Sept. 

25     . 

0  27  50.70 

—  1   19  46.65 

26     . 

57.77 

35.11 

16     . 

62.63 

Fel». 

28     . 
3     .     . 
5     . 

60.69 
60.08 
61 .47 

36.25 
36.44 
34.87 

Nov. 

21     . 
29     .     . 
15     . 

60.97 
59.59 
62.60 

3 

Ceti,  163. 

* 

3 

QAnt. 

25     . 

0  30  24.43 

i 

—  1  19  42.78 

9     . 

62.10 

32.50 

17     . 

59.85 

3 

NATIOIfAL   OBSCRTATOEY^ — WASHINGTON. 
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ch 


21 

9 

19 

26 


23 

4 

11 

23 

25 

5 

30 

2 

3 

4 

6 

9 

13 

16 

17 

18 

21 

22 

23 

27 

2 

12 

13 

21 

4 

6 

15 

17 

1 

6 

7 

9 

11 

14 

24 

4 

11 

13 

4 

5 

16 

21 

23 

24 

25 

29 

25 


Po 

LARii — Continued 

• 

^»  Ceti. 

a  PERSEi—Continued 

• 

JR. 

Dec. 

^. 

Dec. 

JR. 

Dec. 

h.  m.    8. 

o    »        '/ 

h.  m.    8. 

o    »         'I 

h.  m.    8. 

o    »       // 

1    4  63.71 

+88  30  37.32 

Nov. 

19     .     . 

1  16  32.00 

—  8  57  32.59 

Jan. 

10     .     . 

3  13(38.07)  +49  19  18.33  \ 

60.05 

35.89 

Dec. 

12     .     . 

31.79 

31.90 

12     .     , 

38.34 

20.35 

62.31 

34.64 
36.28 

14     .     . 
19     .     , 

38.24 

(37.65) 

(25.74) 

63.15 

23.59 

Jan. 

19     .     . 

a  Arietis. 
1  58  43.75 

+22  45    2.18 

22  .     . 

23  .     . 

38.21 
38.34 

20.98 

Polaris,  S.  P. 

21.28 

23     .     . 

43.81 

1.23 

24     .     . 

38.43 

20.36 

1    4  55.68 

+88  30  38.44 

26     .     . 

.     '^           43.77 

3.94 

26     .     . 

38.19 

20.97 
21.78 
21.70 

59.88 

36.44 

28     .     . 

43.65 

3.14 

Feb. 

3     .     . 

38.12 

63.70 

35.71 

Feb. 

23     .     , 

43.80 

2.07 

5     .     . 

38.42 

60.17 

38.33 

March 

5     .     . 

43.86 

2.43 

9     .     , 

38.60 

19.42 
20.91 

59.00 

37.51 

Sept. 

14     .     , 

43.58 

3.66 

12    .     . 

38.37 

(53.90) 

37.34 

15     . 

43.42 

... 

18     .     . 

38.42 

23.15 

62.69 

35.18 

Oct. 

16     .     , 

43.61 

... 

March 

5     .     . 

38.62 

22.37 

60.33 

•   •   • 

Dec. 

4     .     . 

43.68 

5.0(f 

April 

16     .     . 

38.48 

20.49 
21.48 
20.51 

63.82 
61.57 

36.67 

* 
•      •      • 

June 
Sept. 

4     .     . 

14     .     . 

38.65 
38.41 

^^g 

58.60 
64.64 

31.87 

• 

•      • 

Jan. 

5     .     , 

y  Ceti. 
2  35  31.97 

+  2  36    2.08 

(55.52) 

N          38.88 

8     .     . 

31.98 

5.38 

9  Tauri. 

62.88 

36.97 

10     .     , 

31 .91 

4.06 

Jan. 

5     .     . 

3  38  34.61 

+23  38  11.11 

(66.31) 

36.22 

12     .     . 

32.03 

2.58 

8    .     . 

34.53 

15.80 

64.08 

37.53 

14     . 

32.03 

(7.40) 

10     .     . 

34.42 

10.44 

59.13 

35.20 

19     .     . 

31.98 

0.08 

12     .     . 

34.72 

16.32 

58.61 

34.61 

23     .     . 

32.05 

2.46 

13     .     . 

34.55 

14.73' 

62.56 

34.67 

24     .     . 

31.82 

5.26 

14     .     . 

34.60 

16 -56 

61.88 

37.72 

26     .     . 

32.01 

4.62 

60.82 

37.27 

Feb. 

3     .     . 

32.06 

4.90 

19     . 

•                  ... 

14.49> 
13.47 

22     .     . 

34.59 

58.36 

35.67 

Sept. 

14     .     . 

31 .77 

4.25 

24     .     . 

34.74 

14.69 

62.53 

35.71 

Oct. 

19     .     , 

31.96 

•      •      • 

13.24 

26     .     . 

34.63 

63.60 

(39.16) 

Nov. 

21     .     . 

31.90 

3.25 

61.24 

38.09 

Dee. 

12     .     . 

32.08 

1.54 

Feb. 

3     .     . 

(35.08) 

14.85 
15.54 

5     .     . 

34.65 

58.78 

35.55 

26     .     . 

31.92 

0.24 

64.26 

36.53 

9     .     . 
12     .     . 

34.64 
34.72 

13.40 
14.84 

t 

62.20 

32.85 

61.98 

^4.42 

a  Ceti. 

13     .     . 

34.69 

14.17 

65.48 

35.38 

Jan. 

5     .     . 

2  54  26.60 

+  3  29  52.02 

March 

18     .     . 
5     .     . 

34.67 
34.66 

18.02 
16.50 

59.75 

35.28 

8     . 

26.74 

51.98 

^^m  .  ^^^^ 

60.50 
62.46 

35.98 
34.11 

12  . 

13  .     . 

26.48 
26.60 

51.06 
51.26 

1 

60.62 

35.97 

14     . 

26.65 

56.10 

7*  Ebioani. 

—13  56  22.36 

64.38 

33.55 

19     .     . 

26.65 

53.12 

Jan. 

8     .     . 

3  51    1 .87 

62.23 

34.65 

22     .     . 

(26.87) 

53.52 

10     .     , 

1.92 

21.41 
19.49 

59.12 

35.45 

23     .     , 

26.55 

52.72 

12     .     , 

1.78 

64.39 

36.31 

24     . 

26.67 

52.39 

13     .     . 

1.94 

21.62 

(66.42) 

• 
•      •      • 

26     .     . 

26.61 

53.63 

19     .     , 

2.01 

16.91 

63.74 

35.18 

Feb. 

3     . 

26.59 

55.02 

22     .     . 

1.97 

19.48 

59.19 

33.39 

Sept. 

16     .     . 

(26.27) 

53.85 

23     .     . 

1.99 

20.59 

62.83 

35.08 

Dec. 

12     .     . 

26.53 

52.85 

24     .     . 

1.97 

21.53 

64.65 
(66.85) 

34.77 
36.27 

Feb. 

26    .     . 
18     . 

1.88 
2.06 

19.82 
16.97 

Q  Pbrsei. 

63.81 

35.08 

March 

5     .     . 

1.86 

20.37 

64.96 

36.18 

Jan. 

5     .     . 

3  13  38.25 

+48  19  19.18 

Dec. 

9     .     . 

1.69 

16.44 

55.88 

8     . 

38.57 

20.07 

12    .     . 

1.93 

19.58 

f^^^^^^^^^^^^^ 
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MRAN   PLACES,    1850.0,    MERIDIAN   CIRCLE. 


Jan. 


; 


Feb. 


March 
July 

Nov. 
Dec. 


5 

7 

8 

10 

12 

19 

22 

23 

24 

4 

9 

12 

13 

16 

18 

26 

5 

6 

10 

16 

12 


Feb.       18 


Jan. 


Feb. 


: 

.   March 


April 
May 

June 
July 


5 

7 

12 

13 

23 

9 

12 

13 

16 

23 

26 

3 

5 

7 

30 

12 

21 

18 

6 

10 

23 


Jan. 


8 
10 


a  Tauri. 

JR. 

h.  m.     8.  o 

4  27  10.16  +16 
19.09 
19.18 
19.10 
19.11 
(18.76) 
19.09 
18.97 
19.09 
19.11 
19.28 
19.35 
19.05 
19.12 
19.08 
18.92 
19.13 
19.13 
18.99 
18.98 
19.05 


Dec. 

I         n 


12 


9. .58 
11.20 
12.16 

9.50 
12.73 
13.00 

9.77 
11.75 
11.89 
10.98 
11.15 
13.60 
12.04 
13.26 
15.17 
11.75 
12.05 
11.71 
12.34 
13.64 
11.60 


Bessel's  Zone,  513. 

5    0  10.96    +29  36    3.50 


a  AuRiG.fi. 

5  5  37.02 
37.26 
37.03 
37.23 
37.07 
37.35 
37.13 
36.97 
37.01 
36.87 
37.14 
37.17 
36.88 
(37.60) 
3G.98 
30.75 
36.75 
37.05 
36.85 
37.01 


+45  50  17.78 
21.36 
20.28 
19.33 
19.76 
20.00 
20.89 
20.02 
21.56 
18.83 
19.02 
22.04 
21.27 
21.04 
19.73 
22.67 
23.45 
21.36 
18.73 
18.71 
24.47 


/3  Orionis. 

5     7  19.69 
19.57 


8  22  42.98 
45.03 


/?  OaioNit — Continued. 

iR. 
h.  m.     8. 


Jan. 


Feb. 
July 

Sept. 


19 
22 
24 
5 
6 
10 
24 


Jan. 


Feb. 


March 


Oct. 


5 

7 

8 

10 

13 

19 

22 

23 

24 

9 

12 

16 

23 

26 

3 

5 

7 

28 


Jan. 


Feb. 


March 


April 
May 


7 

8 

10 

12 

22 

23 

24 

4 

9 

18 

26 

3 


5 


7 
30 
19 
21 


Jon. 


5 
13 
19 


Dec. 

o    »        " 


5    7  19.95    —  8  22  45.68 

19.93  42.87 

19.81  45.94 

19.92  44.73 

19.69  44. .'>4 

19.92  44.03 

19.53  43.01 


/?  Tauri. 

5  16  48.75 

48.80 
48.83 
48.85 
(48.26) 
48.99 
48.82 
48.88 
48.87 
48.92 
48.98 
48.94 
48.84 
49.00 
49.05 
48.82 
48.82 
48.90 


+28  28  30.56 
31.47 
35.99 
29.47 
28.08 
32.55 
30.63 
30.91 
31.52 
27.05 
30.59 
30.38 
30.51 
33.09 
32.52 
33.  b3 
33 .  69 
(.37.59) 


6  Orionis. 

5  24  20.67 
20.64 
20.72 
20.61 
20.74 
29.62 
20.65 
2U.73 
20.66 
20.65 
20.77 
20.87 
20.61 
20.73 
20 .  (57 
20.71 
20.63 


0  24  54.r.3 
50. 0« 
53.:)9 
52.4:> 
54.06 
53 . 7.) 
54.19 
53. 4. > 
56.20 
50.14 
53.76 

52.  k; 

50.9.S 
48..VJ 
53.10 
5:J.Ns 

49.3.") 


%^^^^«Mk^ 


^hMM^« 


-a  LEPORtt— Continued. 

Si. 

h.  m.      8. 

Feb.  5  .  .  5    26  7.04    - 

16  .  .  6.93 

23  .  .  6.82 

Sept.       15  .  .  6.89 

Oct.        28  .  .  6.96 


Jan. 


Feb. 

April 
Sept. 
OcL 


7 
10 
23 
4 
9 
30 
15 
28 


Jan. 


Feb. 


March 

OiM. 


5 

7 

8 

10 

13 

19 

23 

4 

9 

12 

16 

23 

26 


5 


7 

28 


Man-h      3 


Aj'nl 
Mmv 


30 
19 


Dec 

o    »       " 

-17  56  1.9S 
1.03 
2.73 


a  Lkporis. 

5  26  7.04 
7.11 
7.03 


—17  56     3.:H 


2.77 


0.4.^ 


Jan. 


5 


10 


e  Oriomis. 

5  28  36.24 
(35.21) 
36.10 
36.21 
36.26 
36.27 
36.20 
36.25 


1  Id  8.61 
10.09 
6.81 
8.00 
8.71 
5.i5 


Bessel's  Zone,  513. 

FcU       18     .     .        3  32  53.97    +29  46  16.94 i 
March      3     .     .  54.37  18.78  j 


a  CoLUMBf. 

5  34  13.22    +34    9  28. Oil 
13.16  30.7$ 

13.02  25.5fil 

12.82 
13.13 
13.19 
13.08 
13.14 
13.11 
13.08 
13.11 
13.19 
13.02 
(12.78) 
13.01 
13.17 


27.84 

(3J.:( 

S6.» 

i'T.TS 

•25. « 

ii.M 

i>5.:» 

26.06 

•:6.:^ 

2?.0 

34. Q 

Bessel*s  Zoxe,  513. 

5  39  42.45     -|-:J0  40  13.71 


K  OrION'IS. 

5  40  3ti.G5    —  9  43  .'^T  M 


a  Orionis. 

5  463. 22    +  7  22  O'.  v 
3.04  -i'-'^" 

3.02 


L>6.15|| 


NATIONAL   OBS 
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[384] 


MEAV   PLACES,   1860.0,   MS&IDIAH   CIRCLE. 


^ 

. 

15  Aroui— Continued. 

CAHomi,  3115. 

a  Ls«ifif— Oonturaed 

JR.                  Dec. 

H. 

Dec. 

JR. 

Dec 

h.m.    ■.          o    »       '/ 

h.  n.    ■• 

O     »          II 

h.  in.    a. 

0     r 

March     5 

.     .        8    0(10.04)  --23  52  28.49 

April 

19     .     . 

9    0  37.26 

+18    4  27.57 

March 

17    .     , 

10    0  22.76 

+12  41  51 

9 
April       1 

.     .                  9.27                  30.93 
.     .                  9.56                  30.70 

Aprfl  , 

30    .     . 
1     .     . 

22.68 
22.93 

si 

HTDRiic,  3124. 

5! 

3 
15 

.     .                  9.39                  30.48 

2    .     . 

22.76 

• 

.     .                  9.44                  29.49 

April 

4     .     . 

.92  15.59 

—  8  11  .  .  . 

4    .     . 

22.74 

• 

1 

9    . 
16    . 

22.87 
22.82 

0 

s 

Besskl'i  Zone,  401. 

oHtdrjE. 

May 

3    . 

22.86 

• 

Feb.        4 

8  24  43.07    +31  23  19.73 

Feb. 

4    .     . 

9  20  12.98 

—  80  40.33 

11     . 

22.73 

5 

11     . 

12.90 

40.79 

Aug. 
Sept. 

4 

SK2  48 

(5 

« 

March     9 

Htdrjs,  2889. 

23     . 

12.89 

40.81 

3    . 

22.71 

March 

5     .     , 

12.81 

40.81 

13    . 

22.64 

5 

8  27  52.16    +79    5.56 

April 

9     .     . 
1     .     . 

12.91 
13.18 

38.96 

38.84 

15    . 
20    . 

92.50 
22.55 

m 

I 

Htdrje,  2929. 

3     .     . 

13.08 

38.34 

21     . 

22.86 

< 

4     . 

12.98 

... 

24    . 

22.91 

a 

April       4 

8  32  55.51    —21  58  .  .   . 

9    .     . 
16    . 

13.03 
13.00 

... 
40.84 

^»^              w 

^P^  «  «r  A 

• 

e  Htdile. 

19     . 

12.82 

36.86 

1 

Seztantis,  3492. 

20     . 

13.12 

37.75 

April 

21    . 

10    6  39.85 

--  7  15 

Jan.      23 
Feb.        3 

8  38  49.87    +  6  57  58.46 

.     .                 49.64                  56.04 

49.70                  57.96 

May 

11     . 

12.98 

39.99 

4 

a  Antllb. 

11 

.     .                 49.75                  55.38 

i 

9  Uesjb  MuOEIf. 

26 

.     .                49.86                 58.92 

April 

21    . 

.      10  20  17.56 

—30  17! 

March     3 
5 

.     .               (50.14)                 57.72 
.     .                49.99                  56.87 

April 

6    . 

9  22  47.61 

+52  21  22.61 

17 

.     .                49.78                  59.70 

e  Leonis. 

Lbonii  Muroaif,  3640. 

April       1 

.     .                 49.74                  59.80 

April 

21     . 

10  30  16.03 

+32  45 

• 

3 

.     .                 49.93                  56.46 

Jan. 

13     . 
23     . 

9  37  19.72 
19.77 

+24  27  43.28 

A  f    on 

4 

.     .                49.69                  .  .  . 

45.82 

6 

49.83                  55.88 

Feb. 

1 

4     . 

•                                            a                 . 

45.90 

Leonis  Minoris,  3728. 

10     . 

19.75 

42.87 

15 

.     .                 49.92                  57.38 

11     . 
23     . 

19.76 
(19.10) 
.       r            19.83 

44.68 
44.29 

April 

21     . 

10  44  54.75 

+35    li 

I  Ursje  Majorii. 

March 

9     .     . 

(47.98) 

a 

UeSB  MAJORIfl. 

Jnn.       23 

.     .        8  48(53.81)  +48  37  34.32 

30     . 

19.71 

43.56 

Feb.        3 

.     .                 54.75                  34.95 

April 

1     . 

19.77 

45.01 

Jan. 

13     .     . 

(10  54  26.43) 

+62  33  3 

23 

.     .                54.68                  33.69 

2     . 

19.76 

... 

23     . 

25.68 

3 

March     5 

.     .               (55.13)                 36.48 

3     .     . 

•             • 

44.55 

Feb. 

4     . 

25.55 

3 

9 

.     .                 54.94                  35.13 

4     .     . 

19.76 

... 

11     . 

25.61 

2 

April       1 
3 

.     .                 54.76                  31.62 

9     .     . 

19.86 

... 

23    . 

25.62 

3 

.     .                54.67                  35.82 

16     . 

19.69 

43.12 

25     .     . 

25.66 

3 

6 

.     .                 54.97                  33.74 

May 

3     . 

(20.18) 

45.76 

Marrh 

30     .     . 

25.44 

3: 

15 

.     .                 54.90                  33.43 

11     . 

19.88 

44.69 

April 

1     .     , 

25.62 

31 

19 

.      .                   54  71                    34  83 

' 

4     .     . 

25.73 

• 

.           .                                     %M'X  .IX                                         WV  »\J%J 

a  Leonis. 

9     .     . 

(25.30) 

■ 

21     .     . 

25.57 

3^ 

Bessel's  Zone,  344,  345. 

Jan. 

23     .     . 

10    0  22.68 

+12  41  54.63 

22     .     , 

25.58 

3^ 

Feb.        4 

.     .        8  49  59.18    +24  32  32.24 

Feb. 

4     .     . 

22.83 

54.32 

27     .     . 

25.72 

3: 

» 

59.29                  32.81 

10     .     , 

22.80 

52.65 

May 

2     .     . 

25.51 

3: 

11  .     . 

12  .     . 

22.63 
22.95 

53.67 
59.31 

3     .     . 
11     .     . 

25.43 
25.60 

31 

• 

Weisbe  VIII,  1529. 

23     .     . 

22.72 

53.77 

12    .     . 

25.72 

3^ 

April      16 

9    0    5.42    —12  42  27.82 

March 

9     .     . 

22.92 

(59.30) 

Sept. 

21     .     . 

(25.90) 

3^ 

HATIONAL  OBS  WASHINGTON. 


[  386  ] 


MBAH   PLACES,   l850iO,   MEAIDIAH   CIRCLE^ 


Feb. 
April 


May 
June 
SSepc 


Feb. 
April 


Blay 


June 


Sept. 
Oct. 


Feb. 

April 

May 

June 
July 


Feb. 


April 


May 


June 


35 
4 

6 
21 
22 
23 
11 

4 


4  . 

5  . 


23  . 

2  . 

4  . 

6  . 

23  . 

24  . 
27  . 

2  . 

4  . 

11  . 

12*  . 

4  . 

6  . 

7  . 
9  . 

13  . 

5  . 
24  . 
23  . 


25 

24 
4 

13 
2 
6 

26 


23  . 
25  . 

4  . 

24  . 
4  . 

12  . 

13  . 
2  . 

24  . 


«7  Booth. 

M,*  Dec. 

h.m.    8.  o    '        '/ 

13  47  32.56    +19    9    9.06 

32.56 


32.66 
32.58 
32.63 
32.36 
32.77 
32.64 
32.56 
32.47 


.  •  • 
5.43 

.  •  • 
9.96 
5.96 
6.47 
6.35 

... 
8.65 


a  BooTis. 

14    8  49.31    +19  57  56.40 

49.24  .   .   . 

49.28  .   .   . 

49.29  54.38 
48.93  56.55 
49.12  56.39 

49.26  55.27 
49^.24  55.44 

49.12  60.28 
49.37  51.05 
49.44  53.82 

49.25  55.75 

49.22  .   .   . 

49.27  57.24 

49.13  56.12 

49.23  56.99 
49.27  57.60 
49.48  57.59 

(49.65)  153.60 


e  Boons. 

14  38  26.19    +27  42  34.74 

26.15  33.55 

26.20  36.40 

26.12  .   .   . 

26.18  29.52 

26.02  .   .   . 

26. IJ  .   .   . 


a'  LiBRiE. 

14  42  35.47 
35.31 
35.38 
35.22 
35.20 
35.34 
35.33 
35.19 
34.34 


-15  24  53.95 
53.39 
... 
54.54 
54.37 
54.95 
57.03 
56.72 
55.92 


July 


Feb. 

April 

May 

June 

July 


Jan. 
Feb. 
April 
May 


June 
Sept. 


Feb. 

April 

May 

June 

July 


Sept. 


6 
i3 
26 


a*  LiBEJB — Ckmtinued. 

h.  m.    a. 
.     .      14  42  35.42    - 
.     .  35.30 

.     .  35.25 


Dec. 
o    »       '/ 

•18  24  55.51 
53.36 
54.72 


July       15 


•  4 


Anontmous. 
14  43  16.19    —13  40  39.03 


Feb.       23 


LibrjE,  4923. 

14  48  42.75    —20  43  58.14 


11 
25 

3 
24 

3 
12 
11 
24 

6 
13 
26 


P  UrSJE  MiNO&ll. 


14  51  10.87    +74  44    4.74 


11.77 
11.90 
12.04 
11.83 
12.28 
11.70 
11.98 
11.26 
11.28 


6.74 
5.65 
4.20 
3.90 
8.15 
2.93 
3.63 
>  •  • 
9.97 
8.30 


10 
12 
20 

1 

11 
18 
20 

4 
14 


P  Ueijb  MiNORii,  S.  p. 

14  51  12.39    +74  46    9.47 


13.27 
11.53 
11.12 
11.31 
11.80 
11.51 
11.59 
11.57 


2.62 
9.72 
6.71 
10.67 
9.77 
7.96 
6.09 
5.33 


/?  LiBRJE. 

25     .     . 

15 

8  56.53 

4     . 

56.49 

3     . 

56.57 

11     . 

56.48 

2     .     . 

56.48 

6     . 

56.50 

6     . 

56.33 

13     .     . 

56.37 

26     .     . 

56.47 

5     .     . 

56.44 

—  8  49  33.57 

•       •       • 

34.46 
32.99 
35.15 
32.50 
29.39 
31.07 
31.76 
33.97 


^^^^«^h^«^«^«i^^Mb^A^ 


June 


July 


Sept. 


April 


May 
June 


July 


Aug. 
Sept. 


Feb. 
April 

May 

June 


July 


Aug. 
Sept. 


a  Corona  Borealis. 

April      24     .     .       15  28  20.26    +27  13  21  ..54 
May        3     .     .  20.31  19.19 


a  CoEovjB  BoEBALit— ^Continued. 


9 

6 

17 

18 

19 

6 

9 

10 

19 

5 


3 
4 

24 
11 
27 

2 
17 
18 
19 
22 

9 
10 
13 
19 
26 

3 

5 


JR. 

h.  m.     8. 


De 


15  28  20.31  +27  13 
20.36 
20.09 
20.34 
20.37 
20.19 
20.18 
20.24 
20.33 
20.38 


a  SERPKimt. 

(15  36  53.27)  +  6  54 
53.05 
(52.50) 
52.80 
52.90 
52.94 
52.84 
52.94 
52.88 
52.96 
52.90 
52.90 
52.77 
52.93 
52.94 
53.05 
52.94 


CUrs£  Minoris. 


11   .    . 

15  49  31 .53     +78  15 

3     . 

32.01 

24     . 

31.87 

11     . 

30.69 

27     . 

31.44 

2     . 

31.20 

6     .     . 

31 .87 

16     .     . 

31.07 

18     .     . 

31.56 

22     .     . 

31.50 

10     .     . 

31.02 

19     .     . 

31.74 

26     .     . 

31.64 

3     .     . 

31.12 

5     .     . 

31.06 

CUrs.«:  MiNORis,  S.  P. 

Jan.         5     .     .       15  49  31.28    +78  15 
12     .     .  31.46 
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3 
13 

2 
22 
24 
10 
11 
13 
14 
19 
26 

3 


3 

24 

11 

13 

27 

2 

6 

16 

18 

6 

10 

13 

19 

26 

3 

5 


3 

4 

15 

11 

13 

19 

6 

16 

18 

22 

24 

1 

6 

7 

10 

13 

26 

3 

5 

5 


/9'  ScoRpn. 

h.  m.     8. 

15  56  I3.37 
43.39 
43.19 
43.26 
43.25 
43.19 
43.31 
43.22 
43.21 
43.22 
43.23 
43.38 


Dec. 

19  23  27.89 
25.08 
25.04 
27.50 
26.13 


24.73 
26.80 
26.88 

.  •  • 
27.51 


^  Ophiuchi. 

16    6(28.96)  -f  3  18  16.95 

29.54  .   .   . 

29.29  .   .   . 

29.30  10.59 

29.31  11.55 
29.41  14.36 
29.26  13.82 
29.36  .  .  . 
29.24  16.56 
29.14  13.97 
29.31  13.86 
29.29  14.19 
29.33  13.37 
29.40  14.47 
29.28  14.50 
29.20  12.22 


a  ScoRpii. 

16  20  13.07 
13.06 
13.22 
13.16 
13.04 
13.18 
J2.92 
13.13 
12.92 
12.92 
12.95 
12.80 
12.99 
12.88 
13.00 
13.05 
(12.35) 
12.94 
13.00 
13.06 


—26    5  42.46 

•  •       • 

39.21 

•  •       ■ 

36.53 
37.46 
38.55 
39.60 
41.43 
39.04 
38.02 
41.35 
37.93 
37.68 
40.34 
36.13 
.  •  • 
41.56 
37.65 
39.63 


^^^^^^^^^^^^^ 


April 

June 
July 


Feb. 
April 
May 
June 


July 


Aug. 


^^^^^^^«<^<^ 


April 


June 


July 


Aug. 


April 

July 

Aug. 


H  Draconib. 

A. 

h.  m.     8. 


Dec. 
o    »        // 


6 
24 

2 
16 


16  21  58.13  +61  51  14.46 

58.49  16.56 

58.17  13.72 

57.53  11.05 


e  UrsjE  Minoris. 


11 
15 
19 

2 
19 
21 

6 
13 
15 
16 
20 
29 
31 

1 

3 
12 


17 


1  30.77 
29.24 
30.69 
30.32 
31.31 
31.46 
29.79 
29.93 
30.71 
30.49 

•       •      • 

30.47 
30.25 
31.43 
30.07 
30.51 


-1-82  16  31.13 

•       •       • 

33.09 
30.82 
29.07 
(21 .29) 
31.71 
27.81 
... 
27.11 
32.17 
30.01 
35.22 
29.20 
31.62 
28.05 


e  Ursje  M1NORI8,  S.  P. 

Jan.       10     .     .       17    131.71    -|-82  16  33.95 

19     .     .                 31.88  35.34 

Feb.        5     .     .                 31.03  30.28 

12     .     .                 31.00  33.75 


3 

24 
19 
24 
26 
15 
29 
1 
10 


a  Hercules. 
17    7  48.61    -fl4  33  51.96 


48.48 
48.56 
48.58 
48.69 
48.47 
48.48 
48.58 
48.54 


52.99 
53.05 
56.74 
56.96 

•       •      • 

54.53 
55.08 


19 

20 

1 


/?  Draconis. 

17  27    3.10  H-52  24  55.53 

.   .   .  49.14 

2.83  50.70 


a  Ophiuchi. 

April       6  .  .  17  27  (58.56)  +12  '40  24.21 

15  .  .  (58.52)                  .   .   . 

24  .  .  58.14                   23.13 

May      13  .  .  58.52                   26.31 


June 


July 


Aug. 


June 


Feb. 
April 


May 
June 


Aug. 


April 


May 
June 


July 
Aug. 
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^^^^^'^^^ 


a  OpriiucHi — Continued, 
h.  m.     8. 


I 


19 

21 

23 

26 

6 

15 

16 

29 

31 

3 

6 

10 

12 

29 


23 
6 
15 
19 
24 
4 
13 
19 
21 
22 
23 
26 
5 
10 
18 
29 


6 
15 
17 
19 
20 
24 

4 

13 
21 
22 
23 
26 

6 
16 


Dec. 

o     '         " 


17  27  58.46    +12  40  23.45 


58.34 
58.27 
58.32 
58.38 
58.32 
(58.05) 
58.37 
58.20 
58.36 
58.30 
58.28 
58.40 
58.47 


19.77 
22.68 
27.10 
23.50 
27.98 
24.35 
24.25 
27.72 
23.72 
24.18 
•  •  • 
27.28 
24.73 


y  Ophiuchi. 
26     .     .       17  40  22.27    +  2  46    7.66 


y*  Draconis. 
17  53    7.65    +51  30  29.75 


7.26 
7.36 
7.42 
7.71 
7.75 
7.36 
7.48 
7.61 
7.34 
7.47 
7.56 
7.45 
7.26 
7.39 
7.41 


27.77 
28.88 
30.51 
31.13 
29.16 
30.87 
26.80 
(21 .93) 
32.34  \ 
24.39 
31.10 
30.29 
.  •  • 
28.71 
31.81 


/i'  Sagittarii. 

18  4  47.56 
47.34 
47.59 
47.42 
47.49 
47.45 
47.52 
47.43 
47.51 
47.45 
47.32 
47.38 
47.62 
47.44 
47.53 


—21 


5  34.88 
34.67 
39.43 
33.15 
35.6a 
.  .  • 
33.90 
33.91 
38.2a 
30.91 


35.50 
34.98 
35.93 


"[    388    ]  MEAN' PLACES,    1850.0,    HEBIDIAH    CIRCLE. 


'NATIONAL   OBSEBTATOaT — WASHINGTON* 


[    389   ] 


8 

10 

14 

28 

31 

2 

5 

24 

5 

9 


19 

20 

3 

23 

26 

24 

5 

6 

7 

8 

10 

28 

31 

2 

8 

24 

8 

9 

26 


20 

3 

22 

23 

26 

24 

26 

31 

3 

5 

6 

7 

8 

14 

28 

31 

2 

5 

8 


7  Aqotlji — Continued, 
h.  m.     s. 


Dec. 

O     t  II 


19  39    7.48    +10  15    6.26 
7.51  .   .   . 


7.56 
7.56 
7.60 
7.68 
7.61 
7.6S 
7.73 
(  7.98) 


6.95 
6.95 
6.22 
7.36 
6.39 
6.95 
3.81 
4.98 


Sept. 
Oct. 


ff  Aquila. 

19  43  27.77 
27.87 
27.77 
28.07 
27.65 
27.86 
27.83 
27.87 
27.61 
27.73 
27.65 
27.95 
27.88 
27.80 
27.80 
27.85 
27.65 
127.93 
27.87 


-h  8  28  .    .   . 


... 


•  •  ■• 


35.32 
34.10 
34.47 
31.33 
36.26 
.  ■  • 
31.81 
34.37 
36.22 
34.53 
35.23 

33.73 
34.82 


/?  Aquilje. 

19  47  56.88 
56.69 
56.70 
56.79 
56.67 
56.66 
56.68 
56.45 
^6.71 
56.85 
56.63 
56.57 
56.77 
56.60 
56.89 
56.60 
56.61 
56.66 
56.64 


+  6 


2  10.79 
8.87 
11.53 
11.83 
10.87 
11,27 
10.56 
7.45 

11.00 

9.29 

6.89 

10.73 

10.58 

6.64 

10.75 

12.65 

12.37 

10.54 


June 
July 


Aug. 


Sept. 


Oct, 


^  AquiuE — Continued, 
h.  m.     8. 


25 

29 

5 

7 

8 

9 

11 

19 


Aug,      10 


23 

16 

26 

31 

3 

4 

5 

7 

8 

10 

11 

1 

5 

8 

24 

25 

8 

9 

14 

16 


June  ,  24 

Aug.      28 

31 


Dec. 

o    »        " 


19  47  56.77    +62  11.16 


56.48 
56.65 
56.83 
56.64 
56.69 
^6.64 
56.83 


11.16 

7.79 

10.06 

11.63 

9.62 

10.51 

(  4.30) 


•a^  Capricorni. 

26    9  19.62        12  58  .   .   . 


€?  Capricorki. 

20  9  43.58 
43.73 
43.58 
43.61 
43.66 
43.64 
43.61 
43.76 
43.69 
43.62 
43.56 
43.71 
43.50 
43.54 
43.61 
43.70 
43.69 
43.55 
43.61 
43.55 
43.74 


—13    0 


20.57 
20.53 
23.04 
23.04 
18«51 
^.70 
22.95 
22.79 
•  .  • 
22.67 
20.16 
18.88 
21.28 
20.30 
19.73 
22.21 
16.85 
21.59 
19.82 
20.38 


A  Ursje  Minoris. 

.      20  13    0.31    +88  51  40.41 
13    2.53  37.45 

12  59.61'  37.08 


X  XlRftJE  MiNORIS,  S.  P. 


March     9 


88  51  40.41 


Aug.      14 


Ctgni,  7067. 
20  23  16.10    +29  52  15.77 


Feb.      20 
June      24 


a  Ctgni. 

20  36  19.19    +44  44  50.80 
19.15  46.70 


July 


Aug. 


Sept. 


Oct. 


July 
Aug. 

Sept. 


July 
Aug. 

Sept. 


Oct. 


26 

29 

31 

4 

5 

7 

8 

14 

31 

1 

2 

8 

9 

16 

25 

29 

5 

11 

14 

24 


29 
4 

31 
2 
9 

1% 

29 


31 
4 

7 
1 
5 
8 

25 
5 

14 


61>  Cygni. 


21 


0  10.81 
10.59 
10.55 
10.85 
10.45 
10.50 
10.49 

(  9.97) 
10.69 
10.60 
10.54 
10.87 
10.76 
10.86 
10.70 
10.25 
10.70 
10.70 
10.70 

(10.99) 


+38    0  52.56 
53.66 

54.94 

53.46 

52.86 

51.80 

53.73 

52.30 

53.^5 

^.15  I 

49.84 

51.99 

52.34 

53.71 

52.32 

52.77 

53.62 

51.75 

50.73 


61*  Ctgni. 


21 


0  11.94 
12.00 
12.25 
11.89 
12.25 
12.27 


+38  0  50.67 
51.04 
49.28 

•      •      • 

47.91 
50.35 


49.96 


(Ctgni. 

21  6  33.12 
33.27 
(32.91) 
33.14 
33.18 
33.39 
33.28 
33.18 
33.31 


+29  36  50.06 
51.30 
49.77 
51.21 
50.58 
51.87 
52.79 
54.57 
48 


:!J 
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a  PiiciB  AuiT. — Continued. 


16 

21 

2 

9 


JR. 

h.  m.    8. 

Deo. 

o     »         '/ 

22  49  21.02 

-^  24  57. |0 

20.96 

57.44 

21.04 

59.51 

20.87 

57.77 

a  Pegasi. 


31     .     . 

22  57  17.39 

+14  23  56.70 

13     .     . 

17.55 

59.76 

18     .     . 

17.39 

53.71 

28     .     . 

17.46 

56.83 

1     . 

17.56 

57.82 

7     .     . 

17.48 

59.29 

25     . 

17.54 

60.34 

29     .     . 

17.61 

58.50 

3     . 

17.43 

59.71 

9     .     . 

17.52 

60.15 

21     . 

17.46 

62.44 

23     . 

17.55 

61.17 

24     . 

17.67 

58.61 

28     . 

17.39 

60.69 

29     . 

17.56 

56.07 

10     . 

17.53 

56.63 

16     . 

17.57 

58.00 

21     . 

17.60 

58.43 

a  Pboabi — Continued, 
h.  m.     8. 


Dec. 


2 
9 


Sept. 


Aug. 


13 
31 


Feb. 


April 
July 

Aug. 

Sept. 


3 
4 

10 

20 

9 

24 
29 
11 
28 
1 
7 


1 


Dec. 
o    '       '/ 


22  57  17.45    +14  23  59.24 
17.43  57.87 


7  PiSCIVM. 

23    9  23.19    +  2  57  57.77 


i  FiiciuM. 

23  32  14.30    +  4  48  49.44 
14.15  50.62 


y  Ckphu. 

23  33  14.58    +76  47  44.41 


13.99 
14.02 
13.73 
13.09 
13.77 
13.65 
13.70 
13.50 
13.40 
13.85 


43.53 
42.79 
•  •  • 
40.83 
42.53 
41.78 
41.75 
44.25 
44.21 
41.30 


Sept. 


Oct. 


Nov. 
Dec. 


7  Cbi^bei — Continued. 

h.  m.    8. 

o 

Dec. 
f       // 

8 

23  33  14.79 

+76  47  44.97  j 

9 

13.94 

43.12 

25 

13.78 

42.76 

29 

13.97 

41.25 
43  62 

5 

13.39 

9 

13.12 

44.45 

21 

14.55 

45.34 

23 

13.94 

44.29 

29 

• 

13.44 

44.87 

16 

• 

13.48 

42.26 

17 

13.70 

(38.52) 
42.97 

4 

14.23 

9 

13.11 

43.89 

Jan.       23 

Feb.       11 

23 

March   30 

April        9 

21 

27 

May        3 


7  Cephei,  S.  p. 

23  33  12.98    +76  47  39.61 


13     . 


15.07 
13.05 
15.09 
13.87 
13.98 
13.11 
14.35 
14.05 


43.62 
45.71 
43.30 
•  •  ■ 
42.86 
43.52 
43.85 
41.38 
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i 


Feb.       13 
March     8 


Feb.       16 

March     3 

5 

8 

10 


Jan. 
Nov. 


13 
20 


Jan.        13 

March     3 

May      11 

12 


March     5 

8 

10 


March     3 


May      21 


April 


MEAN   PLACES,    1850.0,    PKIME   VERTICAL  TRANSIT   INSTRUMENT. 


AuRiojE,  2241. 

h.  m.    8. 
6  43  39.22 
39.52 


II 


o    » 

38  40  59.14 
59.74 


1241  Groombridoe. 

Feb.       21     .     .        6  45  17.92 
22     .     .  17.87 

26     .     .  17.18 


38  5  57.88 
57.43 
58.10 


Anoktmous. 

7  7  46.94 
47.53 
47.48 
47.62 
48.07 


38  37  33.55 
33.95 
33.30 
33.97 
33.62 


AuRiGJE  2416« 

7  12    0.71 
0.93 


37    2  13.94 
14.40 


a'  Geminorum. 


7  25 


1.35 
1.00 
0.28 
0.38 


32  12  42.82 
43.85 
43.51 
44.03 


1343  Groombridge. 

7  27  59.71  38  35  22.67 

CO. 06  23.27 

60.14  22.91 


1352  Groombridge. 

7  30    7.37        38  40  55.94 


/?  Geminorum. 

7  36    7.93        28  23    2.71 


«  • 


Bessel  Z.  493. 

8  53  55.24        38  26    7.35 


Lyncis,31G2. 

March    17     .      .         9     9  29.29  37  26    2.68 

April       14     .      .                  29.95  3.56 

15     .      .                  29.96  3.35 


Leonis  MiNORis,  3252. 
April      16     .     .        9  24  17.27        37    8  56.75 


S^ 


^^k^^h^^ta^^^^^^^^^p^ 


W^0^0^0^0^^^0^0^0^^^^^^^^^^^^ 


April 


Leonis  Minoris,  3261. 

h.  m.    B.  o    '        '/ 

15     .     .        9  25    1.62        37    3  38.68 


March    17 

April       4 

6 


Bessel  Z.  407. 

9  40  22.61 
23.16 
22.98 


37  26  33.13 
33.52 
33.54 


March   31 
April      14 


Leonis  Minoris,  3364. 

9  43  14.06        38  36  56.24 


14.51 


56.20 


April       4 
14 


Bessel  Z.  407. 

9  45  47.82 
47.25 


38    7  13.70 
13.35 


April 


4 
16 


Bessel  Z.  407. 

9  54  53.28 
52.72 


38  44  53.25 

53.88 


March   17 
April      15 


Leonis  Minoris,  3446. 

9  58  33.58        35  58  25.04 
.     .  34.44  24.97 


April      15 
16 


Bessel  Z.  407. 

10    2  18.74 
18.34 


38    8  19.47 
19.68 


April       6 
15 


Bessel  Z.  407. 

10    3    9.37 
9.79 


36  59  16.30 
16.72 


March    30 
April      19 


Bessel  Z.  407. 

10    9  31.15 
31.94 


38  15  23.50 
23.34 


March  17 
21 
30 


/3  Leonis  Minoris. 

.  10  19  11.10 
11.29 
10.88 


37  28  27.25 
27.45 
27.70 


April        4 


Anonymous. 
10  21  53.93        37  48    6.11 


April      16     . 

19  . 

20  . 


Bessel  Z.  411. 

10  39  51.31 
51.87 
51 .59 


38  21  37.21 
37.05 
37.07 


April      19     . 


March   21     . 
31     . 


March  17  . 
21  . 
31     . 


March  21 
31 


April 


16 
21 


April     27 


April 
May 


19 


April 


2 
9 


May      11 


April      19     . 


March  31 
April       9 


Bessel  Z.  411. 

11    1    2.97 
2.67 


Bkmel  Z.  358. 

11  4  21.62 
21.69 
21.39 


Bkbsbl  Z.  411. 

11    6  48.76 

48.48 


Bessel  Z.  411. 
April     27     .     .      11  13  57.01 


Bessel  Z.  411. 

11  15  46.57 
46.03 


Bessel  Z.  411. 

11  22  11.07 
11.45 


Bessel  Z.  411. 

11  47  27.59 
29.01 


«tf^«« 


Beisbl  Z.  411. 

h.  m.     8.  o    \ 

April     15     .     .      10  46  19.75        37  33 


Bessel  Z.  499. 

10  55    8.33       36  56 


37    7 


36  36 


Bessel  Z.  358. 

11    4  31.33       36  38 
30.93 


38  33 


Anontmous. 
11  13  29.76        38  20 


37  54 


38    3 


38  46 


Anontuous. 
11  36  58.86        38  45 


Bessel  Z.  411. 

11  37  43.46        36  43 


37  35 


^^^k^^h^^fe^^^tf^ 


^^^^^^^^^^ 
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il       2 

V      11 


BbssblZ.  411. 

•   h.  m.     8. 
II  52  26.39 
26.75 


o    ' 


// 


37  33  54.01 
54.33 


II 


Bessel  Z.  411. 

II  52  34.09        37  34    8.59 


April 


2 
9 


Bbbsel  Z.  463. 

h.  m.    a. 
13  25  38.17 
39.19 


o    » 


ft 


37  35  32.12 
33.69 


May 


Canum  Vkkaticorum,  4536. 
2     .     .      13  28    5.68        37  57    9.52 


rch  31 


Bessel  Z.  411. 

II  53  57.87        36  52  50.90 


a      27 


.     • 


Anoktmous. 
II  59  42.82       37  51    0.54 


13 


Bessel  Z.  463. 

12  12  41.32        38  44    8.35 


•  • 


Bessel  Z.  463. 

12  27  50.73        37  15  10.75 


Canum  VEXATicoRnM,  431  f. 


2 

9 
19 

4 
19 


12  43  2.04 
3.25 
2.80 
1.87 
3.66 


38  20  3.14 
3.28 
3.38 
2.52 
2.62 


19 
27 


•  • 


Bessel  Z.  463. 

12  50  46.65 
45.38 


37  32  27.97 
27.62 


Canum  Venaticorum,  4384. 


2 
19 


12  58  43.14 
42.97 


36  36  10.63 
10.89 


May        4 
II 


May      19 


May       II 


Jan. 
March 

May 
Aug. 
Sept. 


Oct. 


13 
21 
31 
21 
12 
16 
24 
28 
29 
I 


Bessel  Z.  463. 

13    2  43.52        38  13  24.51 


April     27 


2 

9 

19 

27 


•  • 


•  • 


Bessel  Z.  463. 

13  14  21.52 
23.02 
21.83 
19.68 


38  38  41.48 
41.25 
41.74 
41.09 


June        3 


May      II 


Bessel  Z.  463. 

13  23  19.49        37    5  19.59 


May      II 


Bessel  Z.  463. 

13  43  12.40 
13.03 


May        4     . 


a  BooTis. 

14  8  49.42 
49.36 
48.84 
49.21 
49.15 
48.63 
49.50 
49.74 
49.48 
48.88 


Boom,  4825. 
14  28  30.56 


Bessel  Z.  415. 
14  29    6.96 


Anonymous. 
May      19     .     .       13  37  56.05        37  21     1.26 


37  22  43.15 
42.96 


Bessel  Z.  463. 

13  44  58.23        38  27  46.30 


Anonymous. 
13  48    8.34        37  52  25.13 


Bessel  Z.  415. 

14  I  49.61   37  27  49.29 


19  57  56.93 
55.34 
53.73 
56.79 
56.12 
57.37 
56.28 
57.75 
58.47 
58.62 


Anonymous. 
14  17  15.42        37  53  16.00 


Anonymous. 
14  22    0.14        38  13  46.68 


37  17  14.41 


37  47  55.64 


May      25 


May 


April      27 


May        2 
25 


June 


March  31 
May  II 
Sept.      23 


June 


3 
15 


AprU     27 


June      15 


[397  J 


Anonymous. 

h.  m.     8. 
14  34  58.90 


o    »       'f 
38  47  17.29 


Bessel  Z.  415. 

14  36  35.79        37  23  53.39 


Anonymous. 
14  39  59.93        37  31  36.68 


Bessel  Z.  415. 

May        4     .     .       14  43  12.84        38  25  54.08 
19     .     .       ,         13.39  53.79 


Bessel  Z.  416. 
May      25     .     .       14  43  17.98       .36  41  48.87 


BooTis,  4906. 
May      19     .     .      14  44  34.51        37  53  23.90 


Bessel  Z.  415. 

15    0  42.76 
42.56 


fi  Boons. 
June        3     .     .      15  18  47.82 


•  • 


a  CORONJE    BOR. 

.  15  28  20.22 
20.87 
19.86 


C  Corona  Bor. 

15  33  42.99 
43.54 


Bessel  Z.  415. 


37    2    8.25 
8.18 


Bessel  Z.  415. 
May      II     .     .       15  10  38.54        37  37  25.12 


Anonymous. 
15  18  39.67        38  43  29.73 


37  54  20.68 


27  13  22.59 
20.44 
22.26 


37  7  32.07 
32.10 


15  34  50.80        38    0  14.13 


> 


Anonymous. 
15  45  20.93       38    0  25.13 


[  398  ] 


MS  AH   PLAC£S,   1850.0,   PRIME   YERTICAL  TBAJTSIT  UTSTRUMENT. 


JllIM 


I 


June 


• 


May 


May 
June 


3 
15 


Juna      15 


May      11 


3 
24 


July   IS 


May 

June 


25 
24 


K  OaaoHJi  Bom. 

15  45  34.09 
34.69 


36    7  33.94 
33.32 


BfltiEL  Z.  421. 

15  50  26.19       37    9  43.25 


Bembi.  Z.  421. 
.      15  52  50.77       37  38  41.72 


Bbiul  Z.  421. 

15  53  29.73       37  22  19.50 


BatfBL  Z.  421. 
16  18  40.46 


June      15    . 


Beiibl  Z.  421. 

16  18  49.41 
49.18 


Haacvui,  5496. 

May      21     .     .      16  20    3.46 
July        9     .     .  4.91 


July       10     . 


Anonymous. 
16  34  32.35 


Bessbl  Z.  421. 

16  42  23.65 
23.45 


Hercuus,  5788. 

Juue      15     .     .      17    2  42.58 

21     .     .  42.72 

July       10     .     .  42.54 


Amomtmovi. 

May      25    .     .      16  12  32.86       38    4    2.60 
Juna     24    .     .  32.64  1.97 


88    7  57.84 


fiatiEL  Z.  421. 

16  14  54.04       37  20  15.51 


37  23    3.32 
3.16 


37  44  18.99 
19.26 


Besbel  Z.  421. 

16  33  56.83   38  38  33.86 


38  29  43.41 


37  49  44.03 
44.19 


36  7  59.94 
60.09 
59.62 


July      10    . 


Bbiibl  Z.  421. 

h.  m.     •• 
17    4  28.86 


38  29    0.25 


June 


15 
21 


IT  Hbeculii. 

17    9  49.11 
49.04 


36  58  52.47 
53.81 


May      11 

25 

June      15 


June      21 


Jan. 


Hebcuui,  5847. 

17  12  30.45 
30.22 
29.74 


June      24     . 


June      24 


June      15    . 
Aug.      11     . 


4  . 

12  . 

13  . 

14  . 
18  . 


a  JaJKM. 

18  31  51.04 
51.06 
51.70 
51.47 
51.34 


37  27  5.41 
6.16 
5.48 


p  Heecuui. 
June       3    .     .      17  18  29.92       37  17  12.68 


Beiibl  Z.  421. 
July      14    .     .      17  18  57.72       38  43  15.21 


Bbiibl  Z.  421. 
June      24    .     .      17  19  15.52       37    5  18.70 


Bbiibl  Z.  480. 
July      14    .     .      17  27    8.02       35  52  58.81 


Bbiibl  Z.  480. 
July       14     .     .      17  42  23.91        36  10  58.77 


Anontmoui. 
17  45  49.38       37  45    1.95 


Beiibl  Z.  480. 

18    4  45.93        36  26  20.61 


/cLtejb. 

18  14  35.95       36    0    0.37 
36.34  0.87 


Anontuodi. 
18  16  12.84        36  52  43.46 


38  38  49.73 
50.16 
49.76 
49.85 
50.64 


^>^*0*0^ 


a  hntM'   Continued. 


Jan. 


21 
22 


Feb: 


March 


April 


May 


June 


Sept. 
Dec. 


June 
Aug. 


Sept. 


24 

27 

4 

9 

12 

4 

8 

17 

21 

30 

31 

2 

4 

19 

2 

11 

13 

21 

25 

15 

21 

24 

24 

28 

15 

18 


May      25 
June      21 


21 
11 


May      25 

June        3 

21 


13 
14 


Aug.        8 


h.  m.    a. 

0    ' 

18  31  51 .00 

38  384 

51.11 

a 

51.46 

51 

50.77 

41 

49.81 

51 

51.31 

51 

51.58 

« 

51.03 

a 

52.06 

« 

51.24 

SQ 

51.43 

« 

50.82 

« 

52.33 

49 

50.95 

49 

51.22 

4£ 

52.03 

« 

52.35 

51.38 

50.93 

51.22 

50.81 

51.52 

50.73 
51.60 
50.95 
50.83 
51.92 


P  Ltra  . 

18  37  36.49 
36.03 


18  44  32.32 
32.63 


^  Ltrje. 

18  49  15.93 
14.92 
15.12 


fl  LtR£. 


&  Ltrje. 
19  11    9.44 


37  26 


33  11 


36  43 


38  53: 


37  52] 


NATIONAL  OBSEKTATOar — ^WABBIHOTON. 
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f 


11 


13 


8 
16 
21 


11 


8 

16 

7 


31 


11 
13 
20 
21 


29 


13 


13 


21 
32 


AwoirtMOUf. 

h.  m.     8. 
19  13  44.52 


o    »        'f 
37  10  17.13 


Ctoni,  6722. 
19  30  23.75       36  36  52.76 


Ctcni,  6771. 

19  38  51.66 
50.80 
51.44 


36  59  41.48 
41.68 
42.89 


CToin,.6813. 
19  45  14.97 


38  20  21.66 


Ctoni,  6849. 

19  50  29.94 
28.74 
30.01 


Ctoni,  6937. 

20  3  51.34 
51.03 
51.63 
50.90 


•     • 


BitiEL  Z.  487. 

20  10  36.26 
36.18 


38  5  27.14 
27.28 
27.02 


AiroNTMons. 
20    0  47.21        35  33  44.34 


Anonymous. 
13    .     .      20    1  56.86       33    2  41.58 


36  24  2.98 
2  €1 
4.39 
3.59 


Bkssel  Z.  314. 

20    6  11.41        38  26    2.34 


Bebscl  Z.  314. 

20    7  54.58        38  18  52.99 


Bessel  Z.  314. 

20    8  29.30       38  42  20.07 


Ctgni,  6967. 
1     .     .      20    8  54.58        36  20  58.76 


38  26  25.55 
26.30 


Aug.      31 


Aug.      13     . 


Sept.      28 
Oct.         5 


Sept. 


Oct. 


Oct. 


Oct. 


21 

23 

1 


Sept.      20 


Aug.      29 


Aug.      11 
Sept.      16. 


Sept.      20 


Sept.      21     . 
22     . 


6 


Sept.      29 


Besiel  Z.  486. 

h.  m.     8. 
20  10  52.28 


Anonymous. 

20  13  29.23 
29.74 


Bessel  Z.  314. 

20  17  28.54 
27.79 
27.65 
27.76 


•     • 


Anonymous. 

20  31  45.37 
44.29 


o    »        " 
36  35  47.15 


Cyoni,  6990. 
20  12  15.30       37  34    8.69 


Sept.      23 
29 


38  32  13.28 
13.05 


38  43  53.45 
.54.32 
54.24 
53.62 


Anonymous. 
20  22    0.93        37  57    1.63 


Anonymous. 
20  22  54.74       38  49  55.13 


37  48  32.97 
35.52 


Bessel  Z.  314. 

20  33    0.34        38    7    6.18 


Bessel  Z.  312. 
Aug.      31     .     .      20  41  11.81        33  49  30.89 


X  Cygni. 

20  41  33.63        35  56  31.75 
33.76  30.57 


Bbssbl  Z.  314. 

20  42  19.84   38  44  12.50 


Anonymoue. 
20  47  38.07        38  46  31.77 


June 

21 

Sept. 

9 

14 

Oct. 

1 

Sept.      20 
21 


Sept     21 


Oct. 


Bessel  Z.  313. 

20  48  50.47       36  3D  18.36 


Sept.       9 
90 


Bessel  Z.  313. 

h.  m.     8. 
20  55  14.25 
14.62 


o    » 


It 


35  26  26.07 
25.32 


Sept.      28     . 


Cygni,  7320. 
20  57  15.33 


5     . 


61*  Cygni. 

21    0  10.22 

10.91 

10.39 

9.27 

10.28 


61*  Cygni. 

Sept.        9  .  .  21    0  12.56 

14  .  .  11.96 

Oct          1  .  .  10.82 

5  .  .  11.84 


Sept.      22     . 

23     . 

Oct.         6     . 


Anonymous. 

21  5  1.92 
1.46 
1.75 


^  Cygni. 

21    6  33.23 
33.01 


6     . 


Anonymous. 

21    6  35.33 
34.77 


Bessel  Z.  313. 

Oct.         6     .     .      21    6  49.07 
7     .     .  49.41 


Bessel  Z.  313. 

Oct         5    .     .      21    7  24.87 
6     .     .  24.34 


Anonymous. 

Sept.      29     .     .      21    8  30.43 

Oct.         5    .     .  30.78 

26     .     .  30.42 


r  Cygni. 

21    8  48.55 
48.24 


38    4    0.21 


38  0  52.71 
52.95 
52.66 
53.81 
52.44 


' 


38  0  49.11 
48.76 
50.14  ; 

48.85 


35  41  18.97 
20.26 
20.31 


29  36  53.46 
52.45 


37  57  7.84 
7.55 


35  11  1.07 
0.57 


36  1  0.00 


0.17 


38  37  21.51 
21.13 
21.40 


87  94  24.81 
96.00 


^^0^0^0m^*^*^*^*^*^*^ 
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MEAN   PLACES,   1850.0|   PRIME   YEBTICAL  T&AMSIT   INSTBUMEITT. 


Oet. 
Not. 


Oet. 


- 




>  Beoul  Z.  313. 

Sept.     14     .     .      31  19  39.72 


.' 


^ 


Oct. 


' 


Sept. 
Oct. 


.rxxxn  <~>»~*r~>r'M"^f^»<'~'ii<'~'»i'~Ti'^v**i^  ^'  ^ 


S3     . 

11     . 

3    . 


Sept.     20 
29 


Sept.      21 


Sept.      23 


28 
7 


o  Ctgwi. 

h  xn*    8. 
31  11  31.1 
31.8 
30.2 


Bbsikl  Z.  314. 

Sept.      20     .     .      21  13  23.54 
29     .     .  22.78 


Beibel  Z.  314. 

21  13  40.85 
40.15 


Besiel  Z.  313. 

Sept.      16     .     .      21  17  43.28 
22     .     .  43.99 


Ctoki,  7462. 

Sept.      14     .     .      21  21  14.63 
29     .     .  14.27 


Ctcni,  7505. 

Sept.       9     .     .      21  28  39.61 
14     .     .  39.00 


Be88el  Z.  314. 
21  28  53.9 


Bessel  Z.  314. 

Sept.      16     .     .      21  38  46.49 
21     .     .  47.17 


Bessel  Z.  312. 
21  34  42.35 


Ctoni,  7566. 

21  37  13.07 
13.63 


o    »       '/ 

38  46  6.27 
5.87 
5.52 


38  10  32.14 
31.82 


Anontmoui. 
21  13  23.23        37  36  23.11 


38  10  13.70 
13.32 


Anoktmodi. 
21  17  25.56       38    3  10.59 


36  42  37.71 


i 


36.34 


36    1  18«15 


36  28    1.89 
1.33 


37  51  48.89 
49.42 


38  46    9.30 


38  50  14.18 
15.20 


33  59  44.28 


37  35  56.64 
56.83 


Oct. 


Oct. 


Oct. 


Sept. 


Oct. 


5     . 


Oct.        17 


15 
19 


AwomrMoui. 

h.  us.    s. 
31  39  22.85 


o    »        " 
35  10    3.60 


BE8IBL  Z.  213. 
21  41  49.21 


35  53  11.58 


AjrOlTTMOUf. 

21  42  15.57        37  57  12.33 


Bessel  Z.  314. 

Oct.    7  .  .   21  44  52.26   38  50  10.88 
16  .  .       51.86        10.28 


AVONTMOUI. 

Sept.     20     .     .      31  45  46.73 

Oct.        16     .     .  46.68 

21     .     .  47.61 


38  15  5.10 
5.17 
4.28 


Anontmous. 
Oct.       31     .     .      31  46    1.19       38  13    7.74 


Bessel  Z.  314. 
Oct       36    ..      31  46  33.47       38    7  56.11 


Bessel  Z.  313. 
Oct.  7     .     .      21  48  56.97        3^26  19.37 


Bessel  Z.  312. 

21  53  45.85        33  54  43.15 


Bessel  Z.  313. 

Sept.      28     .     .      21  55  49.77 
Oct.         5     .     .  49.91 


36  15  42.37 
42.83 


Aug.      11     . 

Sept.      20     . 

29     . 


a  LacertjE. 

22  9  26.42 
25.77 
26.14 


37  0  13.18 
12.81 
12.78 


Bessel  Z.  380. 

22  1]  19.60        38  IG  37.06 


Anonymous. 

22  20    6.88 
6.41 


36  40  55.81 
55.06 


Sept. 
Oct. 


Sept. 


Oct. 


Sept. 
Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct. 


23 
5 
6 


.     • 


Oct.       15 


9 
14 
21 


9 

14 

6 

7 

15 

16 


15 
19 


24 
26 


15 
19 


19 


Lacbetjb»  7880. 

h.  m.    Mm 
33  39  11.3 
10.97 
11.25 


Oct.       19    . 


Lacertjb,  7901. 

32  32  32.79 
32.44 

33.19 
31.69 
32.34 

31.80 


Bessel  Z.  379. 

22  32  44.81 

44.85 


o    » 
38  51 


Anontmoits. 
22  29  19.36       34  48  ] 


AMOMTMOUi. 

Oct.       21     .     .      33  39  31.71       35  59  1 


Bessel  Z.  379. 

,      33  39  38.75  37   3  5 

38.38  6 

38.84  5 


Bessel  Z.  379. 

33  33  17.99        36  33  i 


38  16 


36  34  i 


Anonymous. 
22  32  47.66        36  48  4 


Bessel  Z.  379. 

22  41  19.44        36  37  4 
19.19  4 


t^^^^^^^^^^^^^ 


Bessel  Z.  379. 

22  48     4.74        36  16  4: 
4.61  4: 


Bessel  Z.  379. 

23    2  52.63        36   2  39 


NAtlONAL^  OBSEEVATOET — ^WASHINGTON. 


m^t^ri^fm^m 


15 
19 


Bbiibl  Z.  379. 

h.  in.    8. 
23    2  56.18 
55.99 


o    '        // 

36    2    9.29 
9.81 


Ajn>ROM£DA,  8136. 
24     .     .      23  13  39.61 


37  21  51.68 


BE88EL  Z.  379. 

21     .     .      23  17  27.52 
24     .     .  25.92 


35  32  20.40 
21.24 


Bbisbl  Z.  387. 
13     .     .      23  21  21.58       38  47  39.61 


Oct       24 


.     • 


AMDUOWKDMf  8195. 

h.  m.    ■.  o    »       // 

23  23  55.24       38  24  46.29 


Oct.       24 


Bbiibl  Z.  384. 
23  30    2.96 


34  59  10.05 


Oct. 


Bbiibl  Z.  379. 

21     . 

.      23  33  12.15 

35  53  19.82 

24     . 

11.74 

19.60 

«^*i#«#l 


Oct. 


21 
26 


Oct.       15 


Oct.      19 


AirovTMout. 

h.  in.    1. 
23  46  29.87 
29.24 


[401] 


Of         #/ 

38  26  50.03 
47.97 


Bbiibl  Z.  384. 

23  50    2.72       34  59  11.75 


Bbiibl  Z.  387. 

23  59    5.87       37  47  25.21 
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RIGHT  ASCENSIONS 


OF   THE 


SUN,   MOON,   AND   PLANETS, 


OBSERVED  WITH 


THE  WEST  TKANSIT  INSTEIJMENT, 


1846. 


NATIONAL  OBSERVATOEI. 


[  404  J 

J 

SUN,  MOON,   AND   PLANETS — 

WEST  TRANSIT 

INSTRUMENT. 

SUN. 

k 

SUN— Continued. 

Date. 

• 

Observed. 

•  • 
Naut.  Almanac. 

0. 

—  C. 

Date. 

Observed. 

Naut.  Almanac. 

0.- 

h.  in.    ■. 

8. 

■. 

h.  m.    8. 

a. 

1. 

18  52  14.03 

14.13 

... 

0.10 

June             6 

57  12.41 

12.33 

+   0, 

3 

18  56  38.55 

38.50 

+ 

0.05 

8 

5    5  26.86 

37.40 

—   0. 

13 

19  40  15.93 

16.07 

0.14 

15 

34  37.57 

37.77 

0. 

14 

44  34.51 

34.61 

.. 

0.04 

17 

43  46.47 

46.58 

—   0. 

15 

19  48  52.52 

52.50 

+ 

0.03 

19 

51    5.89 

5.78 

+   0 

19 

20    5  57.15 

57.18 

0.03 

30 

5  55  15.73 

15.45 

+   0 

90 

10  11.53 

11.55 

0.03 

33 

6    7  44.83 

44.43 

—   0 

33 

18  38.03 

38.10 

0.08 

35 

6  16    3.54 

3.48 

+  s 

23 

33  50.33 

50.24 

0.03 

July            6 

7    1  33.43 

33.86 

—   0 

24 

20  27    1.43 

1.58 

0.15 

7 

5  40.10 

40.37 

—   0 

February     5 

21  16  13.83 

13.89 

0.06 

9 

13  57.96 

51.93 

+   0 

23  15    1.40 

1.42 

— 

0.03 

10 

7  17  57.31 

57.16 

+   0 

23 
March          3 

26  28.11 

38.06 

+ 

0.05 

11 

8  33    1.77 

1.97 

—   0 

22  56  33.68 

33.55 

0.13 

31 

41  51.44 

51.49 

0 

4 

23    0  16.91 

16.86 

+ 

0.05 

Augutt        1 

44  44.68 

44.83 

0 

7 

11  24.28 

34.09 

\ 

0.19 

3 

53  39.47 

39.63 

—   0 

9 

18  47.09 

46.83 

0.37 

4 

8  57  31.17 

31.10 

+    0 

10 

22  27.69 

37.63 

0.07 

5 

9    1  11.91 

11.96 

—    0 

11 
12 

26    8.15 

8.09 

0.06 

7 

8  51.80 

51.87 

0 

29  48.36 

48.23 

0.14 

8 

13  41.09 

40.96 

+    0 

17 

48    5.38 

5.03 

0.36 

11 

34    4.49 

4.73 

—   0 

18 

51  43.95 

43.77 

0.18 

14 

35  33.76 

93.57 

+   0 

19 

33  55  33.41 

33.:)5 

+ 

0.06 

90 

9  57  47.44 

47.43 

0 

21 

0    3  39.08 

39.16 

0.08 

31 

10    1  39.73 

99.71 

0 

25 

17  13.07 

11.78 

+ 

0.39 

31 

10  38    9.37 

9.00 

0. 

30 
31 

35  32.40 

33.33 

0.17 

September    1 

10  41  47.08 

46.86 

+    0. 

39    0.50 

0.44 

0.06 

3 

45  34.36 

34.41 

—    0. 

April            1 
2 

42  38.89 

38.74 

0.15 

3 

49    1.77 

1.67 

+    0. 

46  17.30 

17.12 

0.18 

4 

52  38.45 

38.66 

—    0. 

3 

49  55.79 

55.59 

0.20 

5 

10  56  15.54 

15.40 

+    0. 

4 

0  53  34.23 

34.21 

0.02 

7 

11    3  28.26 

28.23 

0. 

6 

1    0  52.13 

51.91 

+ 

0.22 

8 

7    4.38 

4.35 

0. 

9 

11  49.73 

49.93 

0.20 

9 

10  40.58 

40.31 

0. 

10 

15  30.25 

29.74 

+ 

0.51 

12 

21  27.49 

27.47 

0. 

14 

30  12.06 

11.91 

0.15 

16 

35  49.39 

49.39 

+    0. 

15 

33  53.35 

50.30 

+ 

0.05 

17 

39  24.72 

24.82 

—    0. 

16 
18 
20 

37  35.01 

35.05 

— 

0.04 

19 

46  36.06 

35.74 

-h   0. 

44  59.78 

59.72 

1 

0.06 

22 

11  57  22.72 

22.56 

0. 

52  26.19 

26.07 

■f 

0.12 

28 

12  18  59.37 

59.35 

0. 

21 

56    9.79 

9.91 

1 

0.12 

29 

22  36. .34 

36.12 

+    0. 

22 

1  59  54.21 

54.20 

4- 

0.01 

30 

26  13.01 

13.10 

—    0. 

23 

2    3  38.79 

38.96 

" 

0.17 

October         1 

29  50.28 

50.34 

0. 

24 

7  24.11 

24.20 

A 

0.09 

2 

12  33  27.74 

27.88 

—    0. 

27 

18  42.92 

42.81 

+ 

0.11 

^B  »^^        ^tr  ^tr         •^^   w     ^     ^     .■. 

30 

30    5.99 

5.90 

+ 

0.09 

6 

8 

12  48    1.61 
55  20.35 

1.24 
20.22 

+    0. 
0. 

May             1 

33  54.65 

54.66 

— 

0.01 

2 

37  43.92 

43.90 

+ 

0.02 

9 

12  59    0.45 

0.37 

0.1 

4 

45  24.15 

24.00 

0.15 

10 

13    2  41.09 

40.98 

0.: 

5 

49  14.93 

14.86 

0.07 

14 

17  28.56 

20.50 

-h  o.( 

6 

2  53    6.36 

6.25 

0.11 

16 

24  55.42 

55.57 

—    0.] 

11 

3  12  31.75 

31.68 

0.07 

17 

28  40.01 

39.99 

-}-   0.0 

12 

16  26.61 

26.49 

0.12 

20 

39  56.90 

56.92 

—    0.1) 

13 

20  22.00 

21  .H9 

0.11 

23 

51  19.86 

19.69 

-f    0.1 

14 

24  17.95 

17.87 

-H 

0.08 

24 

13  55    8.64 

8.62 

-f   O.t' 

16 

40    7.70 

7.70 

0.00 

29 

14  14  23.88 

23.92 

-    0.0 

19 

44    6.r)4 

6.62 

a 

0.08 

November  10 

15    1  56.40 

56.48 

OM 

20 

48    6.15 

6.11 

H- 

0.04 

16 

26  28.66 

28.78 

0.1: 

21 

3  52    6.09 

6.16 

0.07 

17 

15  30  37.14 

37.18 

O.U- 

23 

4    0    8.31 

7.92 

4- 

0.39 

A    V 

j^      a  ' 

25 

8  11.87 

11.79 

1 

0.08 

30 
December  18 

16  25  37.90 

17  44  37.21 

38.02 
36.92 

—    0.1: 
-f   O.i 

26 

12  14.67 

14.47 

-h 

0.20 

A      li* 

June             3 

43  51.69 

52.01 

0.32 

22 

18    2  23.51 

23.41 

O.U 

5 

4  53    4.23 

5.22 

— 

0.99 

23 

18    6  50.17 

50.10 

-1-   0.0. 

KATIONAL   OBSERYATOBT — WASHINGTON. 
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MOON. 


Date. 


u 


>. 


rch 


ril 


3 
4 

8 

10 
13 
14 

4 
5 

20 

7 

9 

10 

31 
1 
3 

4 
6 
9 

13 
15 
27 

Y       11 
12 

e  3 

6 

f  1 

6 

7 
8 
9 

10 
31 

^st     3 

4 
5 

C 


t. 


31 
1 
2 


24 
29 
30 

ober     1 
5 

28 
30 


il 


27 
111 
22 

25 

6 

18 

25 
1 
2 


Mean  time  of 
observation. 


h.  m.       8. 

5  20  39.27 

6  9  14.01 
9  23  54.40 

11  1  12. ]9 

13  19    3.30 

14  2  30.16 

7  20  44.50 

8  9  45.67 
20    8  55.06 

8  29    9.36 

9  57  56.51 
10  41  32.23 

3  54  38.58 

4  45  18.79 

6  22  18.08 

7  8  23.83 

8  36  51.47 
10  47  52.99 

14  4  40. 3S 

15  56  32.22 

1  42  54.43 

12  50  47.83 

13  48  31.28 

7  18    4.48 

9  42    6.54 

5  56  34.96 

10  15  52.84 

11  16  28.74 

12  17  27.38 

13  17  14.38 

14  14  49.27 

6  12    8.41 

8  57  44.67 

9  57  47.87 

10  58  12.09 

11  57  38.47 

7  41  59.80 

8  40  24.04 

9  38  57.81 

2  .54  43.43 

7  26    7.92 

8  22  12.10 

9  17  41.35 

12  56  21.83 

7    8  58.67 
10  17  59.61 


Observed. 


h.  m.      8. 

0  13  17.04 

1  5  56.32 
4  36  54.90 

6  22  21.81 

8  52  25.22 

9  39  55.77 

4  19  51.79 

5  12  57.54 

8  13  13.41 

7  29  40.88 

9  7  35.88 
9  55  15.31 

4  30    2.42 

5  24  47.51 

7  9  55.83 

8  0    5.58 

9  36  40.96 

11  .59  53.66 

15  32  59.53 
17  33    2.92 

4    4  23.55 

16  9  18.42 

17  11    8.91 

12  6  21 .21 

14  42  36.60 
12  35    1.99 

17  14  45.15 

18  19  27.56 

19  24  32.83 

20  28  26.18 

21  30    7.05 

14  48  54.59 

17  46  47.72 

18  50  57.33 

19  55  28.04 

20  59    0.73 

18  21  13.90 

19  23  44.29 

20  26  24.24 

15  7  47.59 

19  59  39.43 

20  59  4 J. 37 

21  59  24.29 

1  54  26.90 

21  36  46.39 

2  56  25.69 


Naut.  Al. 


MERCURY. 


22  30  32.99 

23  Wo  32.30 
23  42  56.16 

23  52  30.95 
0  16  19.87 

0  52  40.02 

1  9    2.81 
1  10  15.38 

22  43    8.79 


19    9  38.77 
21  36  28.04 

21  55  42.78 

22  17  8.80 

23  12  34.05 

0  36  18.79 

1  19  19.86 
1  49  8.77 
3  30  0.93 


8. 

17.63 
56.80 
55.28 

21.78 
25.56 
56.14 

52.35 
57.76 
13.39 

41.51 
36.14 
15.32 

3.12 
47.92 
56.48 

6.50 
41.61 
54.09 

59.96 

4.02 

24.01 

18.86 

9.50 

22.10 

37.28 

2.62 

46.26 

28.37 
33.95 
27.25 

7.97 
55.74 
49.05 

58.53 

29.19 

2.00 

15.27 
45.61 
25.55 

47.92 
40.11 
50.08 

25.40 
27.80 

46.74 
26.02 


0.  — C. 


8. 

—  0.59 
0.48 

—  0.38 

-h  0.03 

—  0.34 
0.37 

0.56 

—  0.22 
+  0.02 

—  0.63 
0.26 
0.01 

0.70 
0.41 
0.65 

0.92 
0.55 
0.43 

0.43 
1.10 
0.46 

0.44 
0.59 
0.89 

0.68 
0.53 
1.11 

0.81 
1.12 
1.07 

0.92 
1.15 
1.33 

1.20 
1.15 
1.27 

1.37 
1.32 
1.31 

0.33 
0.68 
0.71 

1.11 
0.90 

0.35 

—  0.33 


39.27 
27.95 
42.98 

8.83 
33.57 
18.84 

19.46 
8.47 
0.95 


—  0.50 
-f-  0.09 

—  0.20 

—  0.03 
-I-  0.48 

—  0.05 

+  0.40 
+  0.30 

—  0.02 


MERCURY— Continued. 


Date. 


June 
July 


Sept. 


5 

9 
10 

31 
4 
6 

11 
16 
17 

20 
21 
23 

24 


Jan.  5 

8 

13 

14 
19 
22 

23 
24 
26 

28 

Feb.        20 

23 

26 

March       5 

6 

13 
20 
24 

29 
31 

April         9 

17 

20 
24 

July  5 

9 

23 

30 

Aug.         2 
4 

6 

10 
17 

18 
30 

Sept.  1 

2 
3 
4 

6 

8 

11 


Mean  time  of 
observation. 


h.  m.   B. 
22  53  7.48 
1  29  19.29 
1  32  6.95 

1  49  10.47 
22  57  32.39 
22  52  58.32 

22  50  36.78 

22  57  59.15 

23  0  1.89 

23  7  38.26 
23  10  16.34 
23  15  40.29 

23  18  23.61 


Observed. 


h.  m.   8. 
3  51  50.93 
8  38  34.78 

8  45  19.45 

10  25  13.46 

9  55  3.11 
9  58  21.40 

10  15  42.23 
10  42  48.57 

10  48  48.20 

11  8  15.48 
11  14  50.54 
11  28  8.49 

11  34  48.80 


Naut.  Al. 


s. 
50.78 
34.84 
19.95 

13.61 

2.59 

21.22 

41.98 
48.84 
58.35 

15.16 

50.86 

9.01 

49.29 


0.  — C. 


VENUS. 


3  14  17.68 
3  11  44.32 
3    6    8.47 

3  4  48.94 
2  57  0.11 
2  51  18.66 

2  49  14.06 
2  47  3.49 
2  42  24.49 

2  37  19.40 
1  1  1.04 
0  43  10.15 

0  24  56.43 
23  35  26.28 
23  20  27.22 

22  50  45.92 

19  14.03 

22  4  38.56 

21  49  35.01 

44  26.88 
26  31.62 

17  5.19 

13  9.27 

9  53.61 

16  21.59 
19  44.83 
33  50.08 

41  50.20 

45  22.31 
47  45.19 

21  50  8.54 
54  55.64 

22  3  11.00 

4  20.30 

17  25.34 
22  19  25.47 

22  20  24.66 

21  2.91 

22  20.58 

24  12.70 
26  2.21 
28  39.60 


\   - 
22  14*' 27. 81 
23  43.71 
37  49.72 

40  26.53 

52  19.19 

22  58  26.47 


23 


0  18.09 
2  3.72 
5  17.07 


8  4.25 
23  2  10.82 
22  56  15.69 

49  39.61 

31  33.73 
29  30.25 

18  18.46 

14  17.25 

15  25.60 

20  2.34 
22  46.46 

22  40  17.23 

23  2  21.67 
10  14.77 

23  22  44.77 

4  13  5.86 

4  32  15.87 

5  41  35.24 

6  17  12.56 

32  34.90 
42  51.29 

6  53  8.14 

7  13  42.24 
49  34.84 

7  54  40.89 

8  55  6.72 

9  5  0.28 

9  9  56.17 
14  51.14 

19  45.53 

29  13.06 

39  13.97 

9  53  41.44 


28.39 
43.26 
49.47 

26.03 
19.17 
26.42 

17.80 

3.39 

16.45 

4.00 
11.04 
15.96 

39.99 
33.76 
30.79 

19.13 

17.87 
25.90 

2.78 
46.98 
17.36 

21.92 
15.18 
45.32 

6.05 
15.93 
35.40 

12.73 
35.. 10 
51.60 

8.49 
42.48 
35.11 

41.18 
6.89 
0.54 

56.29 
51.24 
45.35 

31.10 
13.59 
41.20 


8. 

-H    0.15 

—    0.06 

0.50 


+ 


0.15 
0.52 
0.18 

0.25 
0.27 
0.15 

0.32 
0.32 
0.52 


—    0.49 


+ 


+ 


4- 


+ 


0.58 
0.55 
0.25 

0.50 
0.02 
0.05 

0.29 
0.33 
0.62 

0.25 
0.22 
0.20 

0.38 
0.03 
0.54 

0.67 
0.62 
0.30 

0.44 
0.52 
0.13 

0.25 
0.41 
0.55 

0.19 
0.06 
0.16 

0.17 
0.40 
0.31 

0.35 
0.24 
0.27 

0.29 
0.13 
0.26 

0.12 
0.10 
0.18 

0.04 
0.38 
0.24 


1 
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SON,   MOON,   AND   PLA.NBT8— WEST  TKANSIT  IHSTBtTHENT. 


« 

VENUS— Continued. 

JUPITER^-Continued. 

^ 

Date. 

Mean  time  of 
obsenration. 

Observed. 

Naut.  Al. 

• 

0 C. 

Date. 

Observed. 

Naut.  Al. 

0. 

-c. 

• 

h.  m.    .  8. 

h.  m.      8. 

• 

8. 

8. 

h.  m.    St 

8. 

8. 

! 

Sept. 

13 

22  30  20.49 

10    3  15.72 

15.67 

-h    0.05 

April            6 

2  50    9.54 

9.31 

+ 

0.23 

16 

32  46.32 

17  31.60 

31.60 

0.00 

IB 

59    7.61 

7.43 

.18 

1 

1 

17 

33  33.58 

22  15.55 

15.44 

0.11 

27 

3    9  18.78 

18.68 

.10 

' 

18 

34  20.00 

26  58.65 

58.58 

0.07 

December    9 

4  37    4.88 

4.67 

.21 

20 

35  50.77 

36  22.77 

22.77 

0.00 

14 

34  16.23 

16.22 

.01 

27 

40  49.78 

11    8  58.46 

58.15 

0.31 

23 

4  29  33.93 

34.15 

+ 

0.22 

28 

41  30.54 

13  35.89 

35.38 

0.51 

Oct. 

29 

7 

42  10.33 
47  20.71 

18  12.34 
54  55.98 

12.20 
55.56 

0.14 
0.42 

/              • 

9 

48  36.39 

12    4    4.97 

4.67 

0.30 

SATURN. 

23 

22  57  42.43 

13    8  24.24 

23.74 

+    0.50 

^'AA  ^    ^*  *T^ 

w^  «  w 

1 

July           10 

* 

22  10  57.00 

55.39 

^.61 

29 

22    6  51.84 

50.31 

1.53 

. 

MARS. 

September    1 
2 

21  57  20.96 
57    4.03 

19.51 
2.78 

1.45 
1.24 

28 

50  52.06 

50.55 

1.51 

1 

30 

50  30.31 

28.97 

1.34 

Date. 

Obserred. 

Naut.  Almanac. 

0. 

—  C. 

October        5 

49  41.98 

40.65 

1.33 

6 

49  33.39 

31.98 

1.41 

• 

« 

7 

49  24.94 

33.67 

1.27 

h.  Tti,      8. 

8. 

8. 

8 

49  17.08 

15.70 

1.38 

January 

14 

0  54  39.93 

39.26 

+ 

0.67 

9 

49    9.26 

8.11 

1.15 

, 

28 

1  27  49.75 

• 

49.17 

+ 

0.58 

10 

49    1.99 

0.83 

1.16 

• 

15 
17 
26 

48  31.38 
48  21.48 
47  57.18 

29.99 
20.29 
55.91 

1.39 
1.19 
1.27 

' 

' 

VES-JfA. 

28 

47  56.21 

54.87 

1.34 

29 

47  56.17 

54.94 

1.23 

\ 

■ 

November  16 

21  49    5.79 

4.65 

1.14 

'\ 

1    _ 

8 

4    4    8.04 

9.13 

1.09 

January 

0 

10 

3  29.06 

30.23 

1.17 

' 

12 

2  57.30 

58.63 

1.33 

URANUS. 

1 
I 

13 

44.39 

45.56 

1.17 

4     #\^% 

i 

14 

33.20 

34.29 

1.09 

19 

4.22 

5.20 

1.08 

January       3 

0  24  51.34 

59.13 

7.79 

23 

13.07 

14.11 

1.04 

4 

24  55.05 

2.79 

7.74 

24 

4    2  19.73 

20.75 

— 

1.02 

September  16 

48  51.91 

0.61 

8.70 

21 

October        5 
8 

48    9.60 
46    6.03 
45  39.18 

18.31 
14.73 
47.90 

8.71 
8.70 
8.72 

JUPITER. 

16 

44  28.51 

37.11 

8.60 

26 

0  43    4.03 

12.60 

B 

8.57 

January 

3 

1  57    2.75 

2.60 

+ 

0.15 

4 

8 

57    9.60 
$7  44.87 

9.53 
44.95 

+ 

0.07 
0.08 

NEPTU 

NE. 

10 
13 

58    7.23 
58  46.01 

7.19 
46.12 

+ 

0.04 
0.11 

• 

14 

1  59    0.59 

0.57 

+ 

0.02 

October       24 

21  51  30.84 

30.52 

-f 

.32 

22 
23 

2    1  21.78 
1  42.73 

21.83 
42.63 

+ 

0.05 
0.10 

25 
26 

29.10 
27.63 

28.90 
27.41 

.20 
.22 

24 

2    4.01 

4.10 

0.09 

28 

24.91 

24.80 

+ 

.11 

* 

26 

28 

2  49.21 

3  36.66 

49.05 
36.63 

0.16 
0.03 

29 

November  10 

23.68 
20.41 

23.69 
20.37 

+ 

.01 
.04 

March 

11 

28  44.59 

44.44 

0.15 

16 

25.75 

25.82 

^_ 

.07 

1 

18 

2  34  10.59 

10.47 

+ 

0.12 

23 

51  38.27 

38.22 

+ 

.05 

April 

3 

47  32.32 

31.77 

0.55 

December     3 

52    7.04 

6.95 

+ 

.09 

4 

48  24. 

11 

24.0 

14 

-h 

0.07 

4 

10.52 

10.51 

+ 

.01 

DECLINATIONS  AND  SEMI-DIAMETERS 


OF    THE 


SUN,  MOON  AND  PLANETS, 


,    OBSERVED   WITH 


THE   MURAL    CIRCLE, 


1846. 


NATIONAL  OBSERVATORY. 
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NATIONAL   OBSERVATORY WASHINGTON. 
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SUN- 

-Continued. 

MEAN  TIME-WASHINGTON. 

APPABENT  DECLINATIONS 

VERTICAL  SEMI  DIAMETERS 

1846. 

Ek[uation  of  time. 

J3 

O 

B 

Observed. 

Comp*d. 

C  — 0 

Obserred. 

Comp'd. 

C  — 0 

21 
24 
25 

m      8 
-f      6    3.8 
6  10.6 
6  11.7 

0    '     i» 

-f  20  28  48.35 
19  52  23.85 
19  39  36.89 

47.79 
25.16 
37.64 

—  0.56 

4-  1.31 

+  0.75 

15  47.28 
49.16 
50.40 

45.84 
46.11 
46.21 

// 

—    1.44 
3.05 
4.19 

30 

St                          1 

3 

6    8.0 
6    2.2 
5  53.9 

18  30  53.74 
18    1  10.28 
17  30  20. ]2 

51.74 
12.20 
22.28 

—  2.00 

+  1.92 

2.16 

47.90 
48.80 
49.21 

46.79 
46.99 
47.26 

1.11 
1.81 
1.95 

4 
5 
6 

5  48.9 
5  43.2 
5  36.9 

N. 

17  14  29.88 
16  58  22.55 
16  42    3.48 

31.55 

24.11 

0.20 

1.67 
1.56 

•          • 

51.49 
49.94 

•          • 

47.40 
47.55 
47.69 

4.09 
2.39^ 

•          • 

11 
12 

nber                5 

4  56.8 
-h      4  47.0 
—      1  25.3 

S. 

15  16    0.56 

14  58    4.74 

6  47  37.94 

3.32 

6.58 

39.46 

i.84 
1.52 

50.73 
56.35 

48.48 
48.63 
53.72 

• 
2.10 

2.63 

7 

15 
16 

2    5.5 

4  51.7 

5  12.8 

N. 

6    2  50.25 
3    0    8.57 
2  36  54.80 

52.50 

7.09 

57.20 

2.25 
2.40 

58.44 
58. 5i 

54.20 
56.18 
56.45 

4.24 
2.06 

21 
22 
23 

6  57.8 

7  18.6 
7  39.3 

S. 

0  40  26.66 
-f    0  17    2.80 
—    0    6  21.56 

28.14 

4.79 

19.47 

1.48 
1.99 

•     . 

60.44 

•          • 

57.77 
58.04 
58.32 

2.40 

•     • 

1.55 
2.22 

25 

28 

er                    1 

8  20.4 

9  20.8 
10  19.3 

s. 

0  53  11.00 

2  3  28.11 

3  13  28.19 

9.e4 
23.51 
27.23 

1.36 
6.96 

15  60.42 

16  2.77 

58.87 

59.71 

0.55 

5 
6 

7 

11  33.3 

11  50.9 

12  8.1 

i 

4  46  23.11 

5  9  27.58 
5  32  26.73 

20.86 
26.30 
27.93 

2.25 
1.26 
0.79 

4.04 
2.96 
2.83 

1.67 
1.95 
2.22 

2.37 
1.01 
0.61 

17 

19 

nber              16 

14  33.6 

14  56.2 

15  1.5 

t 

1 

9  17  53.17 
10    1  36.29 
18  47  12.66 

52.78 

34.48 

9.10 

0.39 
1.81 
3.56 

7.70 
9.46 

•          • 

4.92 

5.46 

12.25 

2.76 
4.00 

•     • 

24 

28 
30 

13    4.3 

11  47.4 
11    4.7 

20  35  40.51 

21  20  53.89 
21  41    7.42 

39.36 

54.14 

7.04 

+  1.15 
—  0.25 
+  0.38 

15.00 
15.05 
17.14 

13.80 
14.50 
14.82 

1.20 
0.55 
2.32 

2.21 
2.46 

fiber                4 

5 

11 

9  31.8 
9    7.1 
6  28.0 

22  16  30.37 

22  24  20.83 

23  1  44.35 

31.95 

18.87 
42.95 

—  1.58 

+  1.96 

1.40 

17.61 
18.65 

15.40 
15.53 
16.19 

12 
14 
15 

6    0.0 
5    2.8 
4  33.7 

23    6  22.22 
23  14  17.26 
23  17  33.82 

22.16 
17.60 
33.75 

+  0.06 
—  0.34 
+  0.07 

18.24 
20.43 
19.73 

16.29 
16.46 
16.54 

1.95 
3.97 
3.19 

16 
18 
21 

4    4.4 
3    5.2 
1  35.3 

23  20  22.94 
23  24  32.69 
23  27  20.43 

21.95 
33.99 
20.66 

+  0.99 

—  1.30 

—  0.23 

19.27 
17.90 
18.83 

16.62 
16.77 
16.96 

2.65 
1.13 
1.67 

22 
23 

28 

1    5.2 
—      0  35.2 
-f-      1  53.7 

S. 

23  27  19.64 
23  26  49.82 
23  17  20.99 

19.60 
50.26 
19.85 

+  0.04 
—  0.44 

• 

19.30 
19.14 

•          • 

17.01 
17.07 
17.25 

2.29 
1.07 

29 
30 

2  23.0 
-h      2  52.0 

23  14    1.20 
—  23  10  14.01 

1.37 
15.00 

—  0.17 

—  0.99 

19.94 
16  19.03 

17.27 
17.29 

2.67 

—    2.74 

■ 

: 


•^> 
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MARS. 


\ 


MBAN  TIME— WASHINGTON. 


I     1846 


January 


February 


h  m      8 

3  5  36  36.4 

5  5  33  18.0 

8  5  28  22.6 

22  5    5  58.9 

26  4  59  45.9 

28  4  56  41.4 

3  4  47  35.3 

12  4  34  17.1 

18  4  25  38.9 


m 
Si 

o 
6 


Center 


Center 


t< 


APPARENT  DECLINATIONS 


Observed. 


o  i» 

+  3  12  52.02 

3  44  59.70 

4  33    4.81 

8  13  31.81 

9  14  48.82 
9  45    7.42 

11  14  25  11 

13  23    0.97 

+  14  44  31.05 


Comp'd. 


+  56.11 

55.17 

9.82 

34.17 
52.88 
10.97 

27.85 

1.55 

33.13 


C  —  O 


II 

+  4.09 
5.47 
5.01 

2.36 
4.06 
3.55 

2.74 

0.58 
+  2.08 


VERTICAL  SEia-DIAMETERS 


Obser^'ed. 


5.09 
4.97 

4.57 
4.30 
3.80 

3.84 


Comp'd. 


>/ 

3.65 
3.57 

3.24 
3.16 
3.12 

3.00 


C-0 


II 

—  1.17 
1.40 

LS 
1.14 
O.tt 

—  0.84 


VESTA. 


January 


8 
10 
13 

8  51  14.0 
8  42  43.4 
8  30  11.1 

Cen 
« 

19 
24 

8    5  55.4 
7  46  31.3 

(1 

+  16  21  17.54 
16  26  49.43 
16  35  59.39 

16  54  70.26 
+  17  12  67.86 


2.85 
34.30 
19.07 

54.80 
54.53 


14.69 
15.13 
15.32 

15.46 
13.33 


JUPITER. 


January 


■ 


February 


March 
December 


5  6  56  30.6 

8  6  45  10.5 

10  6  37  40.9 

12  6  30  14.2 

13  6  26  32.0 

18  6  8  11.6 

19  6  4  33.7 

22  5  53  44.1 

23  5  50  8.8 

24  5  46  34.4 
26  5  39  27.4 
28  3  32  23.0 

3  5  11  25.1 

4  5  7  57.6 
12  5  40  38.2 

17  4  23  51.2 

23  4  3  59.2 

12  3  9  8.1 

23  10  20  26.8 


+  10  44  7.07 
10  47  37.02 
10  50  17.63 

10  53  13.53 

10  54  47.86 

11  3  31.68 

11  5  27.13 
11  11  36.72 
14  13  47.56 

11  16  1.07 
11  20  35.49 
11  25  27.26 

11  41  11.62 

11  43  57.76 

12  7  53.41 

12  27  6.75 

12  44  39.75 

13  48  6.17 

+  21  7  51.29 


7.77 
37.45 
17.36 

13.16 
46.88 
31.89 

27.97 
37.41 
47.43 

0.95 
37.86 
27.84 

11.16 
58.56 
52.21 

5.35 

40.42 
5.40 

52.57 


+  0.70 
-f-  0.43 

—  0.27 

0.37 

—  0.98 
+  0.21 

0.84 
+  0.69 

—  0.13 

—  0.12 
4-  2.37 
-H  0.58 

—  0.46 
+  0.80 

—  1.20 

—  1.40 
-h  0.67 

—  0.77 

+  1.28 


90.55 
90.67 
90.56 

19.98 
19.78 
19.64 

90.76 
90.45 
19.80 

19.59 
19.45 
19.13 

91.61 
18.95 
19.99 

19.07 

18.88 
18.80 

20.30 
20.17 
19.86 

18.75 
18.63 
18.51 

19.18 
18.16 

18.15 
18.10 
17.66 

18.39 
17.75 

17.41 
17.13 

—  0.57 
0.89 
0.93 

1.24 
1.00 
0.67 

1.54 
0.07 
1.19 

1.55 
1.54 
1.35 

1.03 

6.50 

0.93 

—  0.62 


' 


SATURN. 


July 
August 


September 


October 


29  13  36  44.2 

3  13  15  57.1 

12  12  37  55.4 

18  12  12  37.1 
31  11  17  46.8 

1  11  13  33.1 

7  10  48  20.4 

8  10  44    9.6 
25  9  33  19.0 

28  9  20  56.8 

29  9  16  .39.9 

5  8  52  15.7 

6  8  48  11.1 

7  8  44    6.9 

8  8  40    3.1 

9  8  35  59.6 
10  8  31  56.4 

19  7  55  34.8 


13  17  0.65 
13  24  48.97 
13  39  20.21 

13  49  10.83 

14  9  53.69 
14  11  25.86 

14  20  14.73 
14  21  41.02 
14  42  19.67 

14  45  8.65 
14  46  5.55 
14  50  48.96 

14  51  29.87 
14  52  9.76 
14  52  47.87 

14  53  21.77 
14  53  53.92 
14  57  21.04 


11.44 
58.26 
30  47 

20.71 
64.21 
35.65 

25.38 
50.14 
28.96 

20.84 
14.57 
58.79 

39.57 
18.46 
55.44 

30.43 
63.51 
30.27 


10.79 

9.29 

10.26 

9.88 

10.52 

9.79 

10.65 
9.12 
9.29 

12.19 
9.02 
9.83 

9.70 
8.70 
7.57 

8.66 

9.59 

.  9.23 


9.95 
8.75 
8.11 

9.28 
8.73 
9.08 

9.89 
9.54 
9.23 

9.37 
8.69 
9.40 

9.17 
8.81 
9.45 

9.22 
9.01 
9.04 


8.44 

8.50 

8.51 
8.49 
8.48 

8.46 
8.45 
8.35 

8.33 
8.32 

8.28 

8.27 
8.27 
8.26 

8.25 
8.24 
8.13 


1.51 

(j.ei 


1 1 


0. 

0.24 

0.60 

1.36 
1.09 
O.tiS 

l.(U 
0.37 
1.12 

0.90 
0.54 
1.19 

0.97 
0.77 
0.91 


^^^^^^h^^^^ 
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URANUS. 


IdEAN  TIME— WASHINGTON. 


7 

iber 
r 

ber 


3 

5 

25 

7 

8 

23 


h.  XSi\,      8. 

5  33  19.4 

5  24  35.1 

12  29  18.5 

11  40  11.2 
11  36  5.4 
10  35  57.5 

7  45  39.1 


APPARENT  DECLINATIONS. 


Obsenred. 


0  '       '/ 

+    1  56  11.01 

1  57  4.49 
4  20  17.33 

4  9  3.35 
4  8  7.28 
3  54  30.31 

3  29  13.31 


Computed. 


52.16 
45.76 
64.10 

48.86 
53.68 
76.48 

55.92 


C.  —  O. 


II 

+  41.15 
41.27 
46.77 

45.51 
46.40 
46.17 

+  42.61 


r' 


VERTICAL  SEMI-DIAMETfiRS. 


Observed. 


// 


1 
2 


51 

77 


Computed. 


// 


96 
96 


C.  —  O. 


// 


»   •   • 

•  •  • 

•  •   • 


+    0.60 
—    0.81 


k  ■ 


•  •  • 


NEPTUNE. 


=. 


MEAN  TIMfi— WASHINGTON. 


APPARENT  DECLINATIONS. 


Observed. 


tber 
ber 


24 
25 

28 

29 
21 
23 


h.  m.    8. 
7  39  23.0 
7  35  25.5 
7  24  33.5 

7  19  36.7 
5  49  21.1 
5  41  33.4 

5    2  43.0 


o    »       // 

—  13  33  23.25 
13  33  31.46 
13  33  50.05 

13  33  56.86 
13  32  50.76 
13  32  27.61 

—  13  29  53.88 


Computed. 


C  — O. 


n 

24.88 
32.93 
53.10 

58.47 
53.48 
30.53 

55.61 


// 

—  1.63 
1.47 
3.05 

1.61 
2.72 
2.92 

—  1.73 


' 


^l^0^0^ 
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BIGHT  ASCENSIONS,  DECLINATIONS,  AM  SEHI-DIAMETBBS 


OF  7^fi 


SUN,  MOON,  AND  PLANETS, 


OBSERVED  WITH 


HE   MERIDIAN   CIRCLE, 


«.•  .  ■  • 


1846. 


NATIONAL  OBSEBVATORI. 


fl 


f  ^8  ] 


IISBIOIAV   CIECLB Sm,  MOON,  JkHD   PLAKET8. 


»^fc^»^fc^»^fc^fc»»^>^^>^^M^ 


MERCURY. 


MEAN  TIME- 
WASHINGTON. 


1846. 
Jan.    37 
Feb.      9 
11 


r. 


Ap 

May 

July 


Sept. 


ao 

3 

6 

18 

90 

6 

7 
11 
34 

4 

6 
15 

90 
31 


93 
94 


h.  m.  I. 
99  39  33.35 
93  8  55.63 
93  14    3.61 

33  3d  18.88 
1  7  33.39 
1    0  99.31 

99  19  44.08 

93  30  38.35 

1  19  45.38 

1  33  8.30 
1  34  43.74 
1  53  33.77 

33  57  31.77 
33  53  57.66 
33  55  57.04 


t 

o 


33  7  37.35 
33  10  16.53 
33  13  57.38 

33  15  40.47 
33  18  33.79 


Center 
Center 
Center 

Center 
1. 
1. 

IL 

II. 

I. 

Center 

Center 

I. 

II. 
II. 
II. 


RIGHT  ASCENSIONS. 


Observed. 


Center 

II. 

II. 

II. 
II. 


h.  m.  ■. 
19  9  39.14 
30  30  31.44 
30  43  93.39 

91  43  11.63 
1  54  90.33 
1  59    3.85 

9  7  94.09 
9  16  1.43 
8  17    9.69 

8  94  39.56 

8  51  53.33 
10    0  50.38 

9  55  3.48 
9  58  30.73 

10  36  49.57 

11  8  14.55 
11  14  50.73 
11  31  38.57 

11  38  8.65 
11  34  48.97 


Comp. 


■. 
39.37 
31.331 
33.03 

11.77 

19.94 

3.91 

34.44 

1.83 

10.50 

30.31 
53.79 
50.47 

9.60 
31.17 
50.90 

15.30 
50.93 
39.35 

9.03 
49.37 


C.  —  0. 


+  0.13 

—  0.31 

—  0.37 

+  0.15 

—  0.39 
+  0.06 

0.43 
0.39 
0.88 

0.65 
0.57 
0.09 

0.13 
0.44 
0.33 

0.65 
0.30 
0.68 

0.37 
+  0.30 


SEMI-DIAMETERS. 


Obs'd 


Comp. 


0.38 
0.30 

0.35 
0.34 
0.19 


0.33 

0.99 
0.37 
0.30 


0.18 
0.17 

0.17 
0.17 


C— O. 


I 

o 


Center 
Center 
Center 

Center 

S. 
S. 

N. 

Center 
Center 

N. 

N. 
S. 

s. 

Center 


S.  L. 


DECLINATIONS. 


Observed. 


o     I        It 

—33  41  33.81 

30  37  54.33 
19  59  10.35 

15  56  53.38 

14  54  41.38 

—15  31  11.47 

+  9  31  50.35 

10  13    3.33 

31  31  54.43 

31  4  14.43 
19    3  31.56 

11  40  68.67 

11  36  13.19 
11  47  3.37 
10  14  16.59 

7  30  90.91 

'  6*10  31 .60 

5  38  15.84 
+  4  45    6.37 


Comp. 


35.48 
58.94 
16.58 

56.79 

40.55 

8.95 

47.95 

0.03 

59.531 

13.13 
17.49 
58.54 

18.13 

4.17 

13.30 

18.60 
93!39 


16.53 
3.04 


C  — O. 


II 

—  9.67 
4.71 
6.33 

—  3.41 
+  0.83 

+  9.59J 

—  3.10 
3.30 
1.90 

1.99 

4.14 

—10.13 

+  4.94 
+  0.90 

—  3.99 

—  9.31 

+  o!79' 

+  0.68 

—  8.93 


SEMI-DIAMETOS. 


Obs'd. 


// 


Comp.   (X— 0. 


// 


// 


••     I 


4.39 
9.68 


3«oo 


9.19 


I  . . 


4.03  ■     .. 

4^  : 

3.73  j  -0.3 

3.«l9 

9.69  I  +0.01 


3.44 

4.15 
3.86 
3.00 


0.00 


3.59    '  +0.47 

9.55    I      .. 
9.59    1-0.9 


VENt^. 


s 


Jan. 


Feb. 


Mar. 


April 


: 


- 


-I 


May 

June 
July 


5 

8 

13 

14 
19 
99 

93 
94 
38 

3 
4 

10 

13 
30 
31 

33 
3 

39 

3 
8 
9 

13 
15 
16 

17 
19 
30 

'31 

3 

30 

3 
4 

6 

8 
10 
13 

15 
39 
30 


3  14  18.53|     I. 
3  11  43.39  Center 
3    6    8.41      I. 

3  4  49.37 
3  57  0.54 
3  51  18.96 

3  49  14.15 
3  47  3.54 
3  37  19.30 

3  19  15.79 
3  15  48.10 
1  53  4.98 

1  38  13.97 
1  1  1.93 
0  55  13.47 

0  43  19.34 
33  53  47.941 
31  49  35.04 

31  39  46.09 
31  38  8.96 
31  36  31.46 

31  30  47.01 
91  17  18.96 
31  17  10.31 

31  16  5.36 
31  14  4.53 
21  13  9.30 

31  13  16.34 
21  4  40.94 
21  0  25.70 

21  1  3.32 
21  1  11.27 
21  17  10.42 

21  18  52.54 
21  20  38.03 
21  22  28.87 

31  25  23.18 
21  40  40.78 
21  41  49.72 


I. 
I. 
I. 

I. 
I. 
I. 

I. 
I. 
I. 

I. 
1. 
I. 

I. 
I. 
II. 

II. 
II. 
1. 

II. 
II. 
II. 

II. 
II. 
II. 

II. 
II. 
II. 

II. 
II. 
II. 

II. 
II. 
II. 

II. 


33  14  38.66 
33  33  43.77 
33  37  49.65 

33  40  36.85 
33  53  19.63 
33  58  36.77 

33  0  18.18 
33  3  3.76 
33  8  4.15 

33  13  37.00 
33  14  5.30 
33  13  57.60 

33  10  53.98 
23  3  11.01 
33  0  17.84 

32  56  15.77 

32  38  8.76 
23  20  3.35 

33  35  58.00 

32  37  58.37 

33  40  17.06 

33  50  17.88 
33  55  43.53 

32  58  30.35 

23  1  31.67 
23  7  13.62 
23  10  14.79 

33  13  18.23 
23  53    0.24 

0  55  45.73 

1  51  35.24 
1  55  39.77 
4  17  51.36 

4  27  26.88 
4  37    5.78 

4  46  50.03 

5  1  34.49 

6  17  13.07 


38.40 

—0.36 

43.35 

.48 

49.48 

.17 

36.04 

.81 

19.19 

.43 

36.43 

.34 ; 

17.79 

.39 

3.40 

.36 

3.98 

.17 

36.71 

.39  1       .. 

5.19 

.11 

. . 

57.35 

—0.35 

1 

11.03         .03 
18.33         .49 


15.88 
8.66 
3.79 

58.56 
58.66 
17.37 

17.78 
43.61 
30.54 

31.97 
14.41 
15.19 

18.81 

0.83 

45.99 

33.82 

39.80 
51.72 

26.69 

6.45 

50.68 

35.06 
12!75 


+0.11 
—0.10 
+0.44 

.56 

.39 

+0.31 

—0.10 

+0.08 

.29 

.30 
.79 
.40 

.58  ! 
.59 
+0.26  , 

(-2.42) 
+0.03 
+0.36  I 

-0.19  • 
+0.67  ' 
.65 

.57 
.68 


1.00 

•  • 
1.11 

1.13 
1.31 
1.35 

1.37 
1.39 
1.37 

1.50 
1.54 
1.69 

1.75 
1.89 
1.91 

1.94 
1.98 
1.46 

1.36 
1.34 
1.33 

1.16 
1.13 
1.11 

1.08 
1.06 
1.05 

1.03 
0.87 
0.72 

0.64 
0.63 
0.52 

0.51 
0.51 
0.50 

0.50 
6^45 


• . 

a  . 
.  . 
.  . 

.  a 
.  . 


Sa 

Center 
S. 

Center 

S. 
Center 

S. 
S. 
S. 

S. 
S. 
S. 

S. 
S. 
S. 

S. 
S. 

N. 

N. 


N. 


N. 
I!    N. 


N. 


N. 

I     N. 
.Center 

I     N. 
N. 


—11  15  31.95 
9  58  54.07 
7  51  49.30 

7  36  37.00 
5  33  61.76 

4  11  13.83 

3  48  16.37 
3  35  33.46 
I  57  56.61 

—  03  53.11 
+  0  13  54.60 

1  36  38.89 

3  4  1.49 
3  35  15.33 
3  33    0.83 

3  14  33.07 
+  0  53  63.33 

—  5  10  55.34 

5  36  38.03 


5  34  19.41 

5  6  44.36 
4  53  54.39 
4  46  35.53 

4  38  35.57 
4  30  45.60 
4  11    0.31 

4  0  37.36 
1  17  39.67 
4    1     8.7tf 

+  8  59  5.25 

9  20  31.49 

19  17  9.12 

19  43  52.88 

20  8  38.13 

20  31  34.73 

21  2  19.15 
23  20  33.37 
33  21  46.30 


9.08 
40.55 
33.63 

93.05 
46.97 
16.57 

9.93 
10.09 
44.74 

49.03 
65.74 
38.99 

9.33 
33.93 

8.83 

41.49 
59.80 
61.66 

50.78 


36.34 

56.15 
66.90 
44.09 

43.63 

53.80 

6.33 

44.64 

45.94 

3.10 

3.40 
11.22 
14.32 

52.88 
43.11 
40.33 

23.31 
33.591 


+19.87 
13.59 
15.68 

13.95 
+14.49 

—  3.75 

+13.34 
19.37 
11.87 

11.03 

11.14 

9.33 

7.84 
7.69 
8.01 

+  9.49 

—  9.49 
6.39 

19.75 


6.83 

11.89! 

13.6l! 

9.56, 

8.06 
8.20; 
6.031 

7.38' 

—  6.27 
+  5.68, 

—  1.851 
—20.27 
+  5.20 

—  0.06 
+  4.98 

5.50 

4.06 
+  1.33 

—  3.16 


. . 

a  • 

.  a 
.  a 
.  . 

.  . 
.  a 


14.75, 
15.35 
16.461 

16.731 
17.96| 
18.79 


19.11 
16.75 

•  • 

16!49 

a  a 

17.48 
14.59 
11.49 

l6!29 

8.82 

7!87 

•  • 

6.39 


19.06, 
19.38| 
20.63| 

99.67 
33.03 
95.31' 

36.281 
38.45, 
38.70| 

39.12 
39.74 
31.80' 

30.431 


18.241  -0.S7 

17.14'  .. 
16.63  .. 
16.38'     .. 


16.22, 
15.67 
15.44 

15.23' 
12.97 


0.S3 

«  a 

2.25 
1.63 


10.69  -O.iO 

9.34 

9.25  -l.W 
7.30     1.52 

7.21,     .. 
7.12  -0.-5 
7.04      .. 

6.92.  +0.53 
6.43      .. 
6.39      .. 
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VENUS— Continued. 


MEA^ 

WASH 

r  TfME— 
[INGTON. 

> 

m 
o 

1 

1 
RIGHT  ASCENSIONS.         1 

t 

SEMIDIAMETERS. 

1 

Limb  observed.: 

DECLINATIONS. 

. 1 

SEMI-DIAMETERS. 

Observed. 

Comp. 

C.      0. 

Obs^d. 

Comp. 

C.      0. 

Observed. 

Comp. 

C  — 0. 

Obs'd. 

Comp. 

C  — 0. 

B46. 

;.      2 
3 
4 

h.  m.    8. 
21  45  22.33 
21  46  33.5] 
21  47  45.53 

11. 
II. 
II. 

h.  m.      8. 
6  32  34.92 
6  37  42.86 
6  42  51.62 

8. 

35.32 
43.38 
51.62 

-fO.*40 

.52    ; 

.00 

i 

). 

8. 

0.46 
0.45 
0.45 

8. 

.          1 

N. 

0      '          II 

+22  21  34.31 
22  20  18.90 

•     •     .     • 

34.21 
16.52 

•  • 

II 

—  0.10' 

—  2.38 

. . 

// 
6.90 

II 

6.30 
6.28 

•  • 

11 
—6.62 

5 

6 

11 

21  48  56.80 
21  50    8.68 
21  56    7.09 

II. 
II. 
II. 

6  47  59.65 

6  53    8.27 

7  18  50.43 

60.00 

8.50 

50.75 

.35  1 

.23 

.32 

0.45 
0.45 
0.44 

• 

*          i 

N. 
N. 

22  15  44.96 
22  12  35.67 
21  47  22.18 

48.79 
38.67 
24.15 

+  3.83 
3.00; 
1.97 

7 

• 
• 

.01 

6.22 
6.19 
6.06 

0. 

•  \ 

•  1 

.79 

12 

31 

I.     3 

21  57  18.25 

22  18  25.86 
22  21  22.77 

II. 
II. 
II. 

7  23  58.35 
9    0    3.94 
9  14  50.99 

58.88 

3.99 

51.26 

.53 
.05 
.26 

0.44 
0.39 
0.39 

^ 

N. 

•  • 

•  • 

21  40  26.51 

•  •          •          • 

•  •          •          • 

28.97 

•  • 

•  • 

2.46 

• 
• 

f 

• 

6.04 

•  • 

•  • 

•  \ 

•  1 

•  4 

4 

13 
15 

22  22  20.05 
22  30  20.17 
22  31  59.18 

II. 
II. 
11. 

9  19  45.01 
10    3  15.39 
10  12  46.77 

45.37 
15.68 
47.07 

.36 
.29  1 
.30 

0.39 
0.37 
0.37 

•  • 

S. 

'13'  2*  6!66 
12  13  48.19 

16 '.83 
49.22 

. . 
4.17 
0.03 

• 
• 

6 

[39 

5.43 
5.38 

•  1 

• 

1. 

!oi 

20 
21 
22 

22  35  50.51 
22  36  35.36 
22  37  18.74 

II. 
II. 
II. 

10  36  22.50 
10  41     4.02 
10  45  44.07 

22.79 

3.89 

44.36 

-fO.29  ! 
—0.13  i 
+0.29 

0.37 
0.37 
0.36'       . 

S. 

10    6  58.37 
9  40  40.56 
9  14    9.11 

60.34 

43.25 

9.32 

1.97 
2.69 
0.21 

6 

• 

6 

.29 

!48 

5.31 
5.30 
5.29 

0. 

1 

.98 
!l9 

23 
24 

28 

22  38    2.24 
22  38  45.12 
22  41  29.94 

II. 
11. 
II. 

10  50  24.24 

10  55    3.79 

11  13  35.27 

24.24 

3.53 

35.37 

.00 
—0.26 
+0.10 

• 

0.36 
0.36 
0.35 

s. 

N. 

8  47  16.30 

8  20  13.46 

+  6  29  31.15 

19.34 
13.99 
32.68 

3.04 

0.53 

+  1.53 

• 
t            • 

6 

!ii 

5.28 
6.26 
5.22 

•  1 

•  1 

—0. 

!89 

MARS. 


.      5 

8 
26 

28 
».  18 
r.     5 


5  35  18.23 
5  28  23.14 
4  59  46.59 

0  35  51 .52 

0  40  44.97 

1  23    1.73 

50.90 

44.46 

1.11 

+  0.62 
0.51 
0.62 

0.24 
0.24 
0.21 

S. 

Center 
S. 

+  3  44  58.03 
4  33    4.23 

9  14  47.88 

65.17 
9.82 

52.88 

+  7.14 
5.59 
5.00 

3.65 
3.57 
3.16 

5  56  41.85 
4  25  39.51 
4    4  56.07 

1  27  49.59 

2  19  29.79 
2  57  51.24 

49.17 
29.14 
50.59 

0.42 

0.65 

—  0.65 

0.21 
0.19 
0.18 

S. 
S. 
S. 

9  45    7.95 

14  44  32.89 

+17  50  54.65 

10.97 
33.13 
58.36 

3.02; 

0.24: 

+   3.71; 

i 

3.12 
2.75 
2.54 

•  • 

VESTA. 


10 
13 

23 
24 


8  42  42.14' 

8  30  10.23| 

7  50  19.611 

7  46  30.40 


4 
4 

4 
4 


3  29.09 
2  44.70 


30.27 
45.66 


2  13.101  14.11 
2  19.82,  20.7^ 


+  1.18 
0.96 

•  • 

•  • 

•  • 

•  • 

•  • 

1.01 
+  0.93 

1 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

+16  26  45.02i  34.30 
16  35  33.91    24.07 


17    9  26.31 
+17  12  68.93 


11,31, 
54.53 


—10.72 
9.84 

15.00 
—14.40 


ril 


>t. 


8  6  45  10.13 
10  6  37  40.98 
12   6  30  14.49 


14 
22 
23 

24 
26 
28 

18 

23 

5 

3 
4 

6 
15 
16 
19 

24 
9 


6 
d 
5 

5 
5 
5 


22  50.57 
53  44.29 
50  9.12 

46  33.72 
39  27.58 
32  23.15 


4  20  31.57 
4  3  59.43 
3  31  29.21 

2  0  37.14 
1  57  33.22 
1  51  26.64 
1  24  5.75 
1  21  4.11 
1  12  0.90 

16  46  17.71 
11  22  58.901 


I. 


I. 


I. 

I. 
I. 


1  57  44,57 
1  58  7.30 
1  58  32.71 

1  59  0,68 

2  1  22.07 
2  1  42,87 

2  2  3.43 
2  2  49.23 
2  3  36.75 

2  14  21.01 
2  17  28.92 
2  24  18,88 


2 
2 
2 
2 
2 
3 


47  31.89 

48  24.02 
50    9.55 

58  13.14 

59  7.56 
1  52.36 


5    1  38.48 
4  37  .     . 


44.93 

7.18 

32.40 

0.57 
21.83 
42.60 

4.15 
49.10 
36.69 

20.73 

28.74 
18.89 

31.77 
24.04 

9.28 
12.79 

7.44 
52.37 

38.52 
4.67 


JUPITER. 


1 
+  0.36' 

\   • 

1.45 

•  • 

.  > 

—  0.12 

.51 

1.44 

—  0.07; 

S. 

.31 

.48 

1.43 

.05 

N. 

.11 

.55 

1.42 

.13 

N. 

.24 

.40 

1.38 

.02 

•  « 

—  0.27 

.39 

1.38 

.01' 

1 

S. 

+  0.72 

.67 

1.37 

.30: 

S. 

—     .13j 

.52 

1.37 

—  0.15 

s. 

.06 

.26 

1.36 

+  0.10 

s. 

.28 

.25 

1.28 

.03; 

•  • 

—  0.18 

.24 

1.26 

.02' 

s. 

+  0.01 

. 

1.24 

i 

N. 

—  0,12 

.21 

1.24 

.03 

N. 

+  0.01 

• 

1.18 

•  • 

. . 

—  0.27 

.09 

1.14 

.05 

.35 

.01 

1.17 

.16 

—  0.12 

.09 

1.17 

+  0.08 

N. 

+  0.01^ 

• 

1.17 

. . 

S. 

+  0.04 

• 

1.52 

.  • 

N. 

•          • 

r 

»  • 

•  • 

1 

N. 

+10  47  33.01 
10  50  18.98 
10  54  32.43 

10  56  28.94 

11  11  37.84 
11  13  42.34 

11  16  0.51 
11  20  39.29 

11  25  27.52 

12  27  28.62 

12  44  40.24 

13  21     9.39 

15  16    8.39 

'l5'28'l6!56 

16  4  28.37 
16  8  29.38 
16  20  27.07 

21  59  55.75 
+21  20  64.55 


37.45 
17.36 
13.16 

24.93 
37.41 
47.43 

0.95 
37.86 
27.84 

26.30 
40.42 
13.83 

7.32 

16.16 
30.51 
31.02 
27.43 

52.28 
59.03 


+4.44 
—1.62 

(19.27) 

4.01 
—0.43 
+5.09 

+0.44 
—1.43 
+0.32 

—2.32 

+0.18 
+4.44 

—1.07 

-^.40 

+2.14 

1.64 

+0.36 

—3.47 
+5.52 


16 
15 


53 

30 


19.64 
19.52 

19.39 

18!  80 

18.75 
18.63 
18.51 


17.13 
16.84 

15.90 

15^84 
15.59 
15.57 
15.54 

19.46 
22.56 


— 0 
+0 


69 
19 
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SATURN. 


MEAN  TIME- 
WABHINOirON. 


i 


Oct. 


July    16 

99 

Aug.     4 

19 
14 
18 

98 

31 

Sept.     5 

7 

8 

95 


3 
5 

9 

11 


h.  ns. 
14  30 
13  36 
13  11 

19  37 
19  99 
19  19 

11  30 
11  17 
10  56 

10  48 

10  44 

933 

9    0 
859 

8  36 


B. 

49.98 
45.77 
36.68 

56.50 
30.94 
37.39 

96.88 
47.97 
45.56 

90.87 

9.91 

90.98 

96.79 

17.03 

0.79 


8  97  54.61 


I. 


II. 
L 

11. 
I. 

I. 


RIQHT  ASCENSIONS. 


Observed. 


Comp. 


h.  m.  ■. 
99  9  49.98 
99  6  51.87 
29    5  17.98 

99  3  4.71 
99  9  30.17 
99    1  91.75 

91  58  98.85 
91  57  37.56 
91  56  14.49 

91  55  41.46 
91  55  96.36 
91  51  96.47 

91  49  60.00 
91  49  49.00 
91  49    9.30 

91  48  54.90 


■. 
48.95 
50.33 
16.48 

3.69 
99.46 
90.49 

97.36 
36.34 
13.31 

40.99 
95.06 
95.19 

58.99 

40.65 

8.10 

53.43 


C  — 0. 


1.03 
1.54 
1.50 

1.09 
0.79 
1.33 

1.49 

1.92{i 
1.11 

0.47 
1.30 
1.98 

1.01 
1.35 
1.90 

0.97 


SEMI-DIAMETERS. 


Obs'd. 


I 


1. 
0.97 
1.09 
0.73 


0.61 


0.63 


Comp. 


a. 


C  — 0. 


B. 


0.62]  —  0.35 


0.62 
0.62 

0.63 
0.63 
0.63 

0.63 
0.63 
0.63 

0.63 
0.63 
0.69 

0.61 
0.61 
0.61 

0.61 


0.40 ! 
—  0.11 ! 

I 


0.09 


0.01 


•8 

i 

o 

.§ 
1-^ 


N. 


N. 


N. 

N. 

N. 
N. 
N. 

N. 


DECLINATIONS. 


Obcenred.      Comp. 


// 


-19  58  31 .94 
13  17  7.95 
13  96  90.73 


13  49    5.99 


14 
14 
14 


5 

9 

17 


14  90 
14  91 
14  49 

14  49 
14  50 
14  53 

—14  54 


16.50 
54.43 
90.97 

18.90 
89.13 
91.06 

18.89 
48.16 
19.95 

93.90 


// 


44.54 

11.44 
33.44) 


90.71 

95.44 
64.91 
39.70 

95.38 
50.14 
98.96 

31.49 
58.79 
80.43 


C— 0. 


// 


-13.30 

4.19 

19.71 


15.49 

8.94 

9.78 

19.43 

7.081! 
11.01 

7.90| 

19.60 
10.63 
10.48 


33.58        9.68 


SEMI-DIAMETEl 


Obe'd. 


Comp..  C. 


// 


9.81 


// 


10.15)    8.41  -: 


8.44 

8.48' 


8.51 


10.39!  8.50, 
8.49' 
8.47, 


10.59 
9.93] 


8.46. 
8.4.'> 
8.35: 


8.291 

8.28 
8.25< 

8.23J 


URANUS. 


Jan. 


5  24  97.44 Center 


0  94  58.95 


66.63 


+  7.68 


'Center 


+  1  57    4.74 


45.76 


+41.09 


NEPTUNE. 


Oct.     94 
95 


Not.   10 

91 

Dec.      9 


7  39  93.0 
7  35  95.5 
7  19  36.7 

6  39  22.8 
5  49  21.1 
5    4  36.0 


21  51  30.53 
21  51  28.71 
21  51  23.92 

21  51  20.69 
21  51  33.99 
21  52  3.73 


90.59 

98.90 
93^.69 

—  0.01 
+  0.19 

—  0.23 

90.37 

34.02 

3.51 

—  0.32 
+  0.03 

—  0.22 

-13  33  93.11 
13  33  97.75 
13  33  56.59 


13  34  3 
13  32  50 


.It 


94.88 
39.93 

58.47 

10.17 
53.48 


—13  30  12.81'  14.05  — 

I     I 


1.77 
5.18 

1.88! 

6.22. 
3.02 
1.24; 


■ 
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UCSULT8   OF   OBSERYATlonS   WITH  THE   EQUATOftlAL. 


COMET  OF  JUNE,  1845. 


^^k^MMWM 


DATE. 

\ 


1845.  June  4 
12 
13 

15 


. 


; 


■ 


17 

33 
24 


25 


July    1 


M.  T  WASH. 


h.   m.    8. 
15  10  58.4 
9  13  32.8 

8  41  58.7 

9  1  48.3 
9  12  40.5 

8  54  11.5 

9  8  17.2 
9  2  10.4 
9  19  22.1 

9  14  44.5 
9  14  44.5 
9  14  44.5 

8  52  37.4 


COMET'S  APPARENT 


a. 


h.  m.  8. 
4  1  52.18 
6  38  59.82 

6  44  34.59 

7  21  52.98 
7  21  58.56 

7  43  8.93 

8  23  58.17 
8  28  31.90 
8  28  34.81 

8  32  43.79 
8  32  43.60 
8  32  44.03 

8  51  22.20 


d. 


o  »   " 

+  41  49  32.47 
43  52  44.74 
42  66  56.59 

40  41  55.15 
40  41  16.48 
38  16  56.09 

31  26  10.24 
30  26  29.04 
30  25  17.45 


29  28    0.30 
+  24  29  27.31 


t 

I 


H. 
H. 
H. 

H. 
H. 
C. 

H. 
C. 
C. 

C. 
C. 
C. 

C. 


STAR'S  MEAN  PLACE  1850.0. 


o. 


h.  in.  8. 
4  2  16.77 
6  38  32.14 

6  56  57.73 

7  21  39.99 
7  20  43.50 

7  42  30.14 

8  24  43.07 
8  28  58.84 
8  26  47.95 

8  31  44.04 
8  31  46.65 
8  32  19.03 

8  49  59.27 


6. 


Mag. 


O     '       // 

+  41  43  30.34 
43  55  4.20 
42  57  55.12 

40  44  45.93 
40  39  54.30 
38  19    7.03 

31  23  19.28 
30  32  19.51 
30  31  51.49 

29  24  37.29 
29  52  58.83 
29  25  21.98 

+  24  32  33.16 


AUTHORITY. 


8 
8 
9 

• 
7 
9 


9' 

9 

9 


Besael  Z.  510. 
Waahington  ObaenraUons 

••  c< 

••  <c 

(<  <c 

CI  <c 

(«  « 

CC  (( 

It  « 

BesselZ.  350. 
<« 

CC 

Washington  Obaervations. 


ENCKE'S  COMET,  1845. 


1845.  July  10 


1] 


15  29  34.4 
15  29  34.4 

15  19  10.0 
15  20  18.1 


5  39  14.67 
5  39  14.76 

5  45  49.19 
5  45  48.06 


+  29  41  16.55 
29  41  18.64 

29  39  29.98 
+  29  39  26.42 


C. 
C. 

H. 
H. 


5  39  19.87 
5  39  4L.97 

5  45  54.29 
5  46  54.90 


+  29  41  31.70 
29  40  14.75 

29  40    8.82 
+  29  43  21.58 


8 
8.9 

9.10 
10 


WashingtoQ  Obwrradons. 
CC  CC 


CC 
CC 


CC 
CC 


BIELA'S  COMET,  1846. 


1846.  Jan.  12 
13 

14 
18 
19 

22 
23 


24 


•I 


: 


26 


26 

Feb.  4 

5 
9 

11 

18 
21 

22 

M«r.  3 

4 

5  I 

8 


7  40  40.8 
6  27  28.2 
6  51  42.4 

6  53  Jl.l 

7  29  50.2 
6  37  45.1 

6  37  45.1 

7  2  23.4 
7  10  23.8 

7  10  23.8 
7  13  7.2 
7  8  48.2 

7  22  20.2 
6  20  16.6 
6  20  16.6 

6  52  22.4 
6  43  54.2 

6  43  54.2 

7  1  51.6 

7  1  51.6 
6  49  4.1 

C  48  13.2 

6  50  0.0 

8  4  39.5 

7  1  53.4 
7  22  46.0 
7  31  2.9 

7  1  24.4 

8  46  56.3 
8  52  .37.9 

8  57  37.5 
8  19  45.5 
8  7  11.5 


23  52  38.13 
23  55  22.65 
23  55  25.30 

23  58  20.79 
0  10  34.96 
0  13  35.92 

0  13  36.29 
0  23  24.28 
0  26  44.88 

0  26  45.09 
0  26  45.31 
0  30  8.44 

0  30  10.66 
0  36  54.13 
0  36  54.46 

0  37  2.88 
0  44  8.63 

0  44  8.81 

1  10  52.26 
1  10  52.70 
1  14  53.33 

1  31  42.18 
1   31  41.78 

1  40  45.06 

2  14  2.97 
2  29  55.72 
2  29  56.80 

2  35  18.22 

3  30  41.53 
3  37  44.47 

3  37  46.05 

3  44  34.76 

4  6  21.31 


0  26  27.52 
0  29  38.12 

... 

0  33  10.74 
0  49  33.52 
0  53  34.98 

0  53  35.58 

1  7  41.92 
1  12  34.62 

1  12  38.02 
1  12  36.15 
1  17  40.76 

1  18  1.18 
1  28  59.22 
1  28  59.88 

1  29  10.56 
1  41  34.28 

1  41  32.06 

2  34  56.76 

2  43  49.51 

3  25  2.67 
3  24  56.64 
3  48  36.07 

5  23  51.60 

6  12  0.15 
6  11  58.33 

6  28  28.78 
9  15  56.11 
9  35  19.30 

9  35  28.41 
10  3  15.42 
10  52  12.01 


M. 
M. 
H. 

M.  &  C. 

M. 
M.&  C. 

M.  &  C. 

M. 
M.&  C. 

M.  &  C. 

M.  &  C. 

M. 

M. 
M. 
M. 

M. 
M. 
M. 

W. 
W. 

M. 

M. 
M. 
M. 

M. 
M. 
M. 

M. 
M. 
M. 

M. 
M. 
W. 


23  54  25.08 
23  54  25.08 
23  54  30.13 

23  59  27.54 
0  14  10.22 
0  14  10.22 

0  18  55.84 
0  22  9.90 
0  25  8.31 

0  30  24.50 
0  27  50.80 
0  27  50.80 

0  30  24.50 
0  40  39.65 
0  43.36.26 

0  30  24.50 
0  38  15.25 

0  38  53.70 

1  3  36.01 
1  5  42.47 
1  14  10.51 

1  32  1.50 
1  33  9.86 

1  39  56.05 

2  17  36.21 
2  28  4.70 
2  26  39.33 

2  32  39.02 

3  25  6.86 
3  38  42.94 

3  38  1.56 

3  47  23.51 

4  6  21.84 


0  25  12.20 
0  25  12.20 
0  24  .  . 

0  29  43.43 
0  50  12.68 
0  50  12.68 

0  52  50.94 

1  9  5.39 
1  16  22.34 

1  19  44.31 
1  19  48.51 
1  19  48.51 

1  19  44.31 
1  18  27.28 
1  21  11.00 

1  19  44.31 
1  37  29.90 

1  39  23.40 

2  47  7.20 
2  39  20.14 

2  47  2.57 

3  16  51.30 
3  22  53.31 
3  39  35.05 

5  25  42.80 

6  19  44.87  I 
6  17  49.14 

6  19  37.70 
9  6  19.16  I 
9  28  48.69  ! 

9  30  20.15  I 
9  57  56.06 
10  46  17.17 


9.10 

9.10 

9 

9.10 

7.8 
7.8 

6 

8.9 
9 

7 

7.8 
7.8 

7 
7 
9 

7 
9 
9 

9 
9 
9 

9 

8 
8 

9 
9 

8 

9 
9 

7.8 

9 
7 
7 


Washington  Obsenrations. 


c< 

CC 


(C 
CC 


(( 

(< 

CC 

<( 

C( 

(C 

Twelve  year 
Washington 

Catalogue. 
Obserrations. 

(( 

(( 

«« 

(< 

(( 

CC 

c< 

CC 

(C 

c< 

«c 

CC 

CC  CC 

Weisse  0.  664,  &  Wash.  Obs. 
*•       0. 674,  " 

Washington  Obsen-ation.*;. 
Weisse  I.  72. 
Washington  Observations. 

Weisse  I.  564,  &  Wash.  Ob><. 

I.  594, 
1.725. 

Mftclear  2.* 

Weisse  II.  475,  &  Wash.  01-. 

II.  443, 

**        II.  566, 
"       III.  455, 
Maclear  10. 


CC 

tc 


it 

it 

(( 


Weisse  III.  732, 
III.  924, 
Maclear  21, 


ft 


•Astr.  Narhr.  No.  703. 


r 
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BIELA'S  COMET,  1846  --Continued. 


TE. 


►lar.  10 


14 
17 
21 


M.  T.  WASH. 


30 


ipr.  3 

15 
19 


h.  m.  8. 
8  44  35.3 
8  49  11.9 
8  49  11.9 

8  14  16.6 
8  48  21.8 
8  23  26.7 

8  30  17.1 
8  30  17.1 

8  30  17.1 

9  6  24.5 
10  12  10.6 
10  12  10.6 

10  16  32.1 
9  49  2.5 
9  49  2.5 

8  45  11.7 
10  24  43.5 


COiMET'S  APPARENT 


a. 


h.  m.  8. 
4  21  50.82 
4  21  52.64 
4  21  52.39 

4  51  27.01 

5  19  32.09 
5  54  10.67 

5  54  11.66 
5  54  12.45 
5  54  12.47 

5  54  24.20 
7  11  56.12 
7  11  57.00 

7  11  57.73 
7  43  22.55 

7  43  22.44 

8  1  50.62 

9  23  12.35 


6. 


o  »    " 

11  29  52.82 
11  30  0.22 

11  29  57.14 

12  38  8.49 

13  22  1.12 

14  5  25.04 

14  5  21.60 
14  5  26.90 
14  5  25.83 

14  5  39.67 
14  33  20.13 
14  33  9.99 

14  33  12.34 
14  18  12.98 
14  17  58.99 

12  41  37.59 
12    5    6.88 


0) 


SQ 

o 


w. 
w. 
w. 

M. 
M. 
M. 

M. 
M. 
M. 

M. 
M. 
M. 

M. 
W. 
W. 

M. 
W. 


STAR'S  MEAN  PLACE  1850.0. 


a. 


h.  m.  s. 
4  21  49.14 
4  20  43.06 
4  20  54.42 

4  52  57.60 

5  18  44.63 
5  57  44.49 

5  53  25.19 
5  57  22.56 
5  58  3.12 

5  49  34.56 
7  8  17.26 
7  9  14.05 

7  10  14.91 
7  38  35.21 
7  39  2.46 

9  0  5.78 
9  22  35.61 


d. 


o  »    '/ 

11  23  24.00 
11  27  49.88 

11  30  44.00 

12  45  43.53 

13  15  58.55 

14  1  39.82 

14  11  14.41 
14  4  58.58 
14  6  50.09 

14  11  55.64 
14  21  7.33 
14  14  54.88 

14  35  3. .57 
14  19  46.80 
14  12  10.10 

12  42  29.75 
12  4  51.30 

9 


Mag. 


7.8 

7 

8.9 

6 

7.8 
8 

8 
7 
8 

4 
7 

7 

7 

7 

5.6 

7 
9 


AUTHORITY. 


Lalande  8479. 
Mac]  ear  24. 
Lalande  8440. 

Maclear  30,  &  Wash.  Obs. 

33, 
Weisse  V.  1487, 

V.  1372, 
V.  1479, 
V.  1500, 

B.  A.  C.  1901, 
Weisse  VII.  250, 
"        VII.  283, 

•*        VII.  316. 
B.  A.  C.  2569. 
B.  A.  C.  2573. 

Weisse  VIII.  1529. 
IX.  488. 


4C 


II 
ti 

C( 
C( 
C( 

«( 
(I 
<< 

<< 


COMPANION  OP  BIELA'S  COMET. 


^eb.  12 


13 
16 


21 

flor.  8 

10 
17 


6  43  57.3 
6  43  57.3 
6  52  30.8 

1  44  54.51 
1  44  53.62 
1  44  56.65 

7  17    1.8 

6  54  19.8 

7  1  44.4 

1  49  36.06 

2  3  50.82 
2    3  51.62 

7     1  44.4 
7  47  59.1 
7  47  59.1 

2  3  51.86 
2  29  48.61 
2  29  48.60 

8  19  53.4 
8  23  30.8 
8  17    8.3 

4  6  0.24 
4  6  1.88 
4  21  15.52 

8  11  45.3 

5  18  40.23 

3  55  54.50 
3  55  52.35 
3  55  59.70 

M. 
M. 
M. 

4    8  45.60 
4  49    0.65 
4  48  59.83 

/W. 
M. 
M. 

4  49    0.65 

•     •         • 

M. 
M. 
M. 

10  43  42.37 

10  43  49.22 

11  20  38.39 

W. 
W. 
W. 

13  12  53.26 

M. 

1  39  27.73 
1  40  2.72 
1  45  11.05 

1  52  40.63 

1  59  29.92 

2  8  23.47 

2  10  42.69 
2  26  39.33 
2  28  4.70 

4  6  21.84 
4    7  15.73 

4  21  49.14 

5  18  44.63 


3  51  57.98 
3  59  35.13 
3  51  38.36 

8 
9 
9 

4    5  50.45 
4  56    2.09 
4  47  35.17 

7.8 

8 

8.9 

4  47  38.90 
6  17  49.14 
6  19  44.87 

8.9 

8 
9 

10  46  17.17 

10  37  55.34 

11  23  24.00. 

7 
5 

7.8 

13  15  58.55 

7.8 

Weisse  L    715,  &  Wash.  Obs. 
I.    727, 
I.   813, 

I.   942, 

I.  1069, 

II.  120, 

11.  159, 
II.  443, 
II.  475, 

Maclear  21, 
B.  A.  C.  1303, 
Lalande  8479. 

Maclear  33,  &  Wash.  Obs. 


OBSERVATIONS  OP  RELATIVE  POSITIONS  OF  THE  TWO  COMETS.     (COMPANION— BIELA.) 


« 

VTE. 

M.  T.  WASH. 

Aa. 

Ad. 

DATE. 

M.  T.  WASH. 

Aa. 

Ad.               \ 

h.  m.     s. 

s. 

f      // 

h.  m.    8. 

8. 

1      // 

Jan.    14 

6  51  42.4 

—    4.00 

+    1    9.07 

Feb.     13 

7  17     1.8 

—      8.67 

4-    4  3a.43      < 

18 

7  27  57.6 

4.46 

1  48.16 

16 

7  18  55.8 

9.61 

5    5.45 

19 

6  37  45.1 

4.33 

1  46.32 

18 

7  32  55.8 

9.98 

5  17.91 

22 

7    0  46.6 

5.50 

1  53.60 

21 

7  27  30.1 

11.76 

5  54.50 

23 

7  15  14.2 

5.14 

2    0.79 

22 

7  10  38.6 

12.12 

6    4.53 

24 

7  16  13.8 

5.49 

2    3.94 

26 

7  46  24.5 

14.84 

6  50.06 

26 

6  51  19.7 

5.48 

2  20.73 

Mar.     3 

8  51  35.3 

19.47 

7  26.16 

28 

6  57  26.7 

5.65 

2  27.30 

4 

9    1  46.5 

20.66 

8  11.89 

Feb.     4 

6  30  59.3 

6.25 

3  10.97 

5 

8  30  33.6 

22.50 

8    7.99 

5 

6  59  55.7 

6.53 

3  22.27 

8 

8  14  28.2 

25.25 

.         • 

9 

6  54  16.7 

7.44 

4    2.39 

10 

8  17    8.3 

27.26 

•         • 

11 

7  54  17.1 

7.72 

4    4.60 

14 

8  30  11.7 

32.90 

9  10.94 

12 

7    3  40.4 

—    7.99 

-1-    4  30.57 

21 

8  42  20.9 

—    43.10 

—    8  45.29 
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RESULTS   OF   0BSEBVATI0K8   WITH  THE   EQUATORIAL. 


* 

DE  VICOB  COMET  (1846  II.) 

COMET'S  APPARENT. 

• 

1 

STAR'S  MEAN  PLACE  1850.0. 

— — 

DATE. 

M.  T.  WASH. 

1 

Mag. 

AUTHORITY. 

« 

1 

a. 

(5. 

J 
O 

a. 

6. 

1846.  Mar.  3 

h.  rn.    8. 
7  49  57.0 
7  51  43.3 
7  51  43.3 

h.  m.    8. 
1    0  17.77 
1    0  16.70 
1    0  16.96 

o    »       // 

+  11  17  33.74 
11  17  47.61 
11  17  43.39 

1 

M. 
M. 

M. 

h.   m.    8. 

0  59  21.19 

1  0    8.23 
1    1  32.98 

o     (       // 

+  11  16  35.10 
11  15  58.50 
11  13  43.75 

9 
9 

8 

WeisM  0.  1053. 
"      0.  1065. 
"       I.  1. 

4 
5 
8 

7  30  21.9 
7    7  15.1 
6  58  34.3 

1    0    2.21 
0  59  43.43 
0  58  22.57 

13  46  43.37 

14  14    4.73 
18  38  35.34 

M. 
M. 
M. 

0  59  53.10 
0  57  10.68 
0  58  30.16 

13  53  31.67 

14  8  17.60 
18  36  30.49 

9 

6 

8.9 

Filar  Miorometer.* 
B.  A.  C.  305. 
Benel  Z.  378. 

10 
11 
14 

7  20  30.7 
7  24  18.5 
7  21  42.1 

0  57    9.53 
0  56  27.47 
0  54    3.56 

31  9  49.57 

32  27  15.44 
36    8  18.51 

M 

M. 

M. 

1    0    5.17 
0  58  35.39 
0  49  10.99 

21  10  33.81 
S3  35  55.10 
36  11    9.89 

8 
9 
6 

"     Z.  300.  392. 
«     Z.399. 
«     Z.38a. 

17 
31 
22 

7  16    5.1 
7  17    9.3 
7  22  17.2 

0  51  14.34 
0  46  57.70 
0  45  48.91 

39  33  46.85 

33  46  10.98 

34  45  40.49 

M. 
M. 
M. 

0  49  51.06 
0  47    9.01 
0  47  33.43 

39  30  34.05 

33  43  47.83 

34  45  38.53 

8.9 

8 
8.9 

Rdmluraai. 
Bessel  Z.  439. 
•<     Z.  446. 

30 
31 

7  .59  29.5 

8  10    8.5 
7  49  18.0 

0  35  34.87 
0  35  34.05 
0  34  11.66 

43    3  15.86 
43    3  36.13 
43  53  14.97 

M. 
M. 
W. 

0  34  31.13 
0  48    7.93 
0  34    9.17 

43    5    0.59 
43    9  53.31 
43    6  53.63 

9 

7 

7.8 

«*     Z.44S. 

Riiinker335. 
Beasel  Z.  443,  444. 

Apr.  20 
27 

14  18  16.5 
12    6  33.9 
12    6  33.9 

23  58    1.62 
23  38  37.71 
23  38  38.10i 

57  58  11 .75 
63  43    1.90 
62  42    2.35 

W. 
W. 
W. 

0    1  13.07 
33  43    6.74 
33  40  51.63 

58  19  31 .60 
62  54  37.20 
62  59    3.56 

6 

8 
8 

B.  A.  C  7. 

Radclifie  Obwrvations. 

May    2 

12  26  50.6 

23  19  34.22 

+  66    0  59.49 

W. 

33  19  17.61 

+  66    5  49.93 

7.8 

Washington  Obsenrations. 

^ 
% 

BRORSEN'S  COMET  (1846  YII.) 



1846.  May  25 
27 

9  39  30.0 
9  34  54.0 
9  34  54.0 

6  55  19.46 
6  58  17.03 
6  58  17.06 

+  44  32  52.71 

43  49  33.31 

+  43  49  33.87 

M. 
W. 
W. 

6  58  16.13 

7  10  36.98 
7  13    8.44 

+  44  29  23.66 

42  55  44.97 

+  42  56  29.61 

8 

6.7 

9 

Radclifie  Obserrations. 
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NEPTUNE  1846.— STARS  OP  COMPARISON. 

1 

i_ 

a 
6 
c 

Mean  a  1850.0. 

Mean  (5 1850.0. 

AUTHORITY. 

• 

h.    m.    8. 
21  50  18.95 
21  52  19.38 
21  52   0.64 

- 

0      '         II 

-  13  32  48.27 
13  34  13.63 

-  13  25    5.60 

Washing^n  Ob8ervation8. 

C(                                     << 
((                                     C( 

• 

APPARENT  PLACES  OF  NEPTUNE. 

• 
DATE. 

M.  T.  W 

1 
ASH.                    a. 

I 

d. 

Star. 

• 

u 

0) 

t 

1 

1846.  Oct.  23 
24 
25 

h.  m. 
8  53 

6  51 

7  44  2 

s.          1        h.   m.    8. 
0.9                2]  51  32.34 
4.8                     51  30.47 
)6.3                      51  29.06 

— 

o      »         '/ 

13  33  18.99 
33  23.60 
33  32.16 

'a 
a 
a 

M. 
M. 
M. 

26 

6  43  i 

•  • 

•  • 

>1.5 

• 
• 

51  27.66 
51  27.46 
51  27.52 

33  40.58 
33  38.87 
33  40.25 

a 
b 
c 

M. 
M. 
M. 

28 

7  26  '< 

•  • 

•  • 

>4.3 

• 
• 

51  24.70 
51  24.96 
51  25.02 

33  54.32 
33  51.21 
33  53.25 

a 
h 
c 

M. 
M. 
M. 

29 

6  46  i 

>9.8 

• 

51  23.52 
51  23.64 

— 

33  57.40 
-  13  33  56.98 

a 
h 

M. 
M. 

1 

•Compared  with  Weisse  0.  1064  and  1069. 
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APPARENT  PLACES  OP  NEPTUNE. 


>ATE. 

M,  T.  WASH. 

a. 

<J. 

Star. 

s 

J.  Oct.  29 
Nov.    3 

h.  m.    8. 
5  55    6.6 

*          •          • 

h.   m.    8. 

21  51  23.73 
51  20.16 
51  20.24 

o     »         '/ 

—  13  33  56.97 
34  16.72 

•       • 

e 
m 
h 

M. 
M. 

9 

6  38  24.0 

... 

51  20.14 
51  20.08 
51  20.24 

34  15.38 
34  13.00 

e 

a 
b 

M. 
M. 
M. 

16 

6  44  35.9 

... 

51  20.14 
51  25.81 
51  26.00 

34  10.55 
33  37.93 
33  37.34 

e 

a 
b 

M. 
M. 
M. 

20 
21 

7  51  18.5 
6  22  16.6 

51  32.02 
51  34.13 

33    2.79 
33    0.11 
33  53.48 

a 
b 
a 

M. 
M. 
M. 

28 
29 

7    5  13.2 
6  56  59.5 

51  5i.39 
51  54.22 

33  53.96 
31  31.60 
31    4.90 

b 

a 
a 

M. 
W. 
W. 

Dei-.    3 

5  57     i.6 

... 

53    7.02 
52    6.83 

31    3.10 
39  53.49 

•       • 

e 
a 
c 

W. 
W. 
W. 

9 
12 

6    4  12.9 
6  38  21.1 

52  30.73 
52  30.54 
52  43.83 

37  48.74 
36  37.94 

a 
e 
a 

W. 
W. 
W. 

13 

7  10  27.6 

*     *     • 

53  44.18 

52  48.79 

53  48.73 

36  37.19 
36  11.58 
36  10.31 

c 

a 
e 

W. 

w. 
w. 

15 
19 

7  47  57.8 
6  32  57.5 

52  58.88 

52  58.64 

53  18.99 

35  19.76 
35  18.37 
33  39.79 

a 
c 

a 

w. 
w. 
w. 

20 

6  23  50.9 

... 

53  18.95 
53  34.49 
53  34.49 

33  30.21 
23    0.96 
33    0.13 

e 

a 
c 

w. 
w. 
w. 

23 
26 

6  34  37.0 
6  16    8.5 

53  41.80 
53  41.54 
53  59.56 

31  39.96 
19  56.03 

a 
e 

a 

w. 
w. 
w. 

30 

6  38  25.8 

53  59.44 
21  54  24.54 

—  13  17  41.85 

c 

a 

w. 

H. 

.' 


, 
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NATIONAL  OBSERVATORY. 
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CATAUMHJB  OT  BTAl 


NATIONAIi   OBI  ASHINOTOH.  [   431    ] 


NATIONAL    0H8ERVAT0HT — WA8HIS0T0N.  [   433    ] 


I  434  ]  CATALOQttE  OF   8TABB. 


NATIONAL    OBBERTATOBf — WA8H1H6T0K.  [    43^    ] 


KATIOMAL  APUtNCTOM.  [    437    ] 


[  438  ]  OATALoacB  or  wtamm. 


ti'MfHivmiABBaiiiToti.  [  439  ] 


[  440  ]  CATALOQPB  OF   STABB. 


.  J-i 
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T.  denotes  the  Transit  Instrument. 

M.        ««      •*     Mural  Circle. 

C.  «*       ««     Meridian  Circle. 

P.  •*       **     Prime  Vertical  Transit  Instrument. 


No. 

NAME. 

Inst. 

RIGHT  ASCENSION. 

No.  of 
Obs. 

Inst. 

DECLINATION. 

No.  of 
Obs. 

1860.0 

1860.0 

584 

Piscium  (8271)     .... 

T. 

h.  m.    s.                   s. 
23  40  13.88 

O      1       If                         II 

—    3  35  42. 

1      585     1 

Anonymous,  S.  P. 

T. 

40  51.82 

4-  63    1 

> 

1      586 

Pegasi  (8284) 

T. 

42    4.32 

+  28    0  28. 

1      587 

Anonymous,  S.  P. 

T. 

43    6.76 

H-  62  56 

)      5S8 

Anonymous,  S.  P 

T. 

43  40.88                 ..    . 

-f  63  11 

>      589     ; 

> 

Pegasi  (8296) 

P. 

44  47.12 

f  20  50  15. 

'       590 

1                 < 

Anonymous    . 

P. 

46  29.56 

P. 

4-  38  26  49.00 

2 

591 

Bessel's  Zone,  384    . 

T. 

50    2.72 

P. 

-f  34  59  11.75 

1 

•  • 

.592 

Pegasi (8350)       .      . 

T. 

54  20.73 

•  • 

+  26  17  20. 

593 

Anonymous    . 

T. 

54  25.08      ±    0.020 

M. 

—    0  25  12.20 

2 

594 

BessePs  Zone,  387     . 

P. 

59    5.87 

P. 

+  37  47  25.21 

1 

595  ; 

Anonymous    . 

T. 

23  59  27.54 

1 

M. 

—    0  29  43.43 

'  1 

5 
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Observatoby,  Washingtony  Jan,  1,  1850. 
To  the  Hon.  Wm.  Ballard  Preston,  Secretary  oftheJVdvy. 

Sir:  The  detail  of  officers  from  the  Observatory  for  the  Mexican  war ;  the  frequent  changes  that  have  been 
made  among  them  since,  by  calling  them  away  for  sea  service  almost  as  soon  as  they  have  learned  to  be 
useful,  together  with  the  burning  of  Alexander's  printing  establishment,  with  a  large  portion  of  the  observations 
for  1846,  have  all  conspired  to  retard  the  publication  of  this  volume. 

In  the  Autumn  of  1846,  after  the  planet  Neptune  had  been  discovered  by  Leverrier,  and  seen  by  Dr.  Galle 
and  others;  and  after  it  had  been  observed  here  for  some  time,  it  was  made  the  duty  of  Mr.  Walker,  one  of  the 
assistants  at  the  Observatory,  to  endeavor,  with  the  aid  of  such  observations  as  might  reach  us,  to  trace  the 
path  of  the  planet  backwards,  in  order  to  ascertain  if  it  had  not  been  observed  by  some  astronomer  before,  and 
entered  among  his  observations  as  a  fixed  star. 

In  this  undertaking  Mr.  Walker  was  successful.  On  the  1st  of  February,  1847,  he  reported  to  me  a  list  of 
14  stars,  from  Lalande^s  catalogue,  which  answered  to  the  description  of  the  new  planet,  and  near  the  places 
of  which,  according  to  his  computations,  he  made  Neptune  to  be  in  May,  1795,  when  the  French  astronomer 
observed  these  stars  for  his  great  work,  the  ^^Histoire  Celeste^ 

Among  these  stars  there  was  one  in  particular  which  answered  better  than  any  of  the  rest  to  the  description, 
and  probable  place  of  Neptune,  in  May,  1795.  This  Mr.  Walker  singled  out  as  the  star  which  it  was  most 
likely  would  not  be  found  in  that  part  of  the  heavens  where  Lalande  saw  it. 

The  list  was  given  to  Professor  Hubbard,  another  of  my  assistants,  with  directions  to  examine  the  heavens 
the  first  opportunity,  with  the  large  Equatorial,  and  to  report  whether  or  not,  all  the  stars  of  the  list  were  in 
their  places. 

An  opportunity  to  do  this  did  not  occur,  on  account  of  clouds,  till  the  night  of  February  4.  He  then 
made  the  examination,  and  reported  that  the  suspected  star  was  missing. 

It  turned  out  to  be  Neptune,  and  that  Lalande,  not  suspecting  it  to  be  a  planet,  had  observed  and  recorded 
it  as  a  fixed  star,  both  on  the  nights  of  8th  and  10th  of  May,  1795. 

This  was  an  important  discovery ;  for  it  at  once  gave  astronomers  the  benefit  of  observations  more  than  fifty 

years  old ;  which  enabled  them  to  compute  an  orbit  at  once  for  the  new  planet  and  to  determine  its  elements. 

1* 


[   3   ]  AFPEVDIX. 

On  the  same  day  that  the  paper  containing  the  announcement  of  this  great  discovery  at  the  National  Ob- 
servatory in  Washington,  was  placed  in  the  hands  of  Leverrier,  in  Paris,  a  communication  announcing  the 
same  discovery  at  the  Altona  Observatory  was  also  placed  in  his  hands. 

The  Washington  Observatory  had  the  priority,  and  its  claim  has  never  been  disputed:  for  with  the  date  of 
its  discovery,  it  was  seven  days  in  advance  of  the  other. 

Though  this  is  the  most  recently  discovered  of  the  primaiy  planets,  Lieut.  Davis,  the  Superintendent  of 
the  American  Nautical  Almanac,  has,  in  consequence  of  the  discoveries  made  at  this  Observatory  with  regard 
to  it,  been  enabled  to  publish  an  ephemeris  of  it  for  two  years  in  advance  of  the  other  planets,  and  of  all  other 
parts  of  the  Nautical  Almanac. 

In  consequence  of  the  unavoidable  circumstances  which  have  contributed  to  delay  the  publication  of  this 
volume,  and  in  consideration  of  the  very  high  degree  of  interest  attached  to  the  history  of  this  planet,  and  to 
the  labors  of  the  Observatory  as  connected  with  it,  I  have  consented  that  the  Secretary  of  the  Smithsonian  Institu- 
tion, might  publish  in  the  "Smithsonian  Contributions,"  with  the  proper  acknowledgments  to  the  Ob- 
servatory, so  much  of  a  paper  by  Mr.  Walker  on  the  planet  Neptune  as  relates  to  this  discovery  and  to  the 
labors  of  the  Observatory  connected  therewith  and  preformed  by  Mr.  Walker  while  attached  to  this  office 
&s  one  of  my  assistants. 

The  labors  whether  of  mind  or  body,  performed  under  the  requirements  of  duty,  by  all  persons  in  the  pay 
and  employment  of  a  public  Institution  like  this,  are  the  property  of  such  institution;  and  the  rules  of  the 
Observatory  forbid  that  any  assistant  should,  without  leave,  forestall  the  Observatory,  and  publish  accounts  of 
the  labors  which  he  has  been  required  to  perform. 

The  grounds  upon  which  this  rule  is  based,  are  obvious  ;  assistants  are  employed  by  the  Observatory  to 
perform  certain  labors  for  it;  the  fruits  of  these  labors  belong  to  it.  They  are  its  property,  its  capital — which 
can  only  be  made  public  through  its  regularly  constituted  organs. 

In  this  instance,  however,  I  judged  it  proper,  for  the  reasons  above  stated,  to  waive  the  rule,  and  to  con- 
sent that  so  much  of  the  paper  already  alluded  to,  as  relates  to  the  labors  performed  by  Mr.  Walker,  as  an 
employe  of  the  Observatory,  might  be  published  in  advance  in  the  "  Smithsonian  Contributions,"  upon  con- 
ditions, as  before  said,  of  proper  acknowledgments. 

For  a  more  detailed  account,  therefore,  of  the  history  of  this  discovery  and  its  importance,  I  beg  leave  to 
refer  you  to  the  aforesaid  papers  as  they  may  appear  in  the  "Smithsonian  Contributions  to  knowledge." 

It  has  been  the  good  fortune  of  this  Observatory,  since  the  date  of  its  last  volume  of  observations,  to 
make  another  discovery  of  no  little  interest. 

I  allude  to  the  separation  of  Beila's  Comet  into  two  parts.  That  that  Comet  had  exploded  or  separated, 
was  observed  by  me  on  the  night  of  January  13,  1846.     This  was  the  first  discovery  of  that  phenomenon. 

For  a  detailed  account  of  this  discovery,  and  particulars  connected  with  it,  I  beg  leave  to  refer  you  to  ray 
official  communications  to  the  Department  at  the  time,  and  to  that  part  of  the  present  volume  in  which  these 
observations  are  treated. 
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By  authority  of  Mr.  Secretary  John  Y.  Mason,  your  immediate  predecessor  m  office,  I  ordered  and  pro- 
cured from  Ertel  &  Son,  of  Munich,  a,'^rtable  astronomical  instrument,  for  the  purpose  of  ascertaining  through 
Magnetic  Telegraph,  the  difference  of  tbilgitude  between  this  Observatory  and  various  other  points  through- 
out the  country,  within  reach  of  the  lines  of  Telegraph. 

To  perfect,  and  to  afford  the  means  of  perfecting  the  Geography  of  the  country,  by  ascertaining  with  ac- 
curacy the  Latitude  and  Longitude. of  the  various  places  which  sen'e  as  points  of  departure  for  the  mariner, 
the  traveller,  the  surveyor  and  geographer,  has  in  other  countries  been  considered  the  peculiar  province,  and 
one  of  the  principal  objects  and  aims  of  a  National  Observatoiy.  It  is  peculiarly  so  in  this  country,  and  in 
Russia ;  whose  territories  cover,  without  the  interposition  of  seas  and  other  blank  spaces,  so  large  an  extent  of 
the  earth's  surface. 

The  Director  of  the  Imperial  Observatory  of  Russia,  has  devoted  much  of  his  time  and  attention  to  this 
subject  and  has  rendered  services  in  connection  therewith  which  are  valuable  to  his  country,  and  of  importance 
to  the  world. 

The  extension  of  the  Magnetic  Telegraph  in  the  United  States,  together  with  the  Electro  Chronograph  with 
which  this  Observatory  is  provided,  places  within  my  reach  facihties  for  connecting  remote  points  of  the  country, 
by  differences  of  Longitude  with  its  capital,  which  no  Director  of  such  an  institution  has  ever  before  enjoyed. 

The  instrument  referred  to'  is  constructed  upon  a  new  and  original  plan,  and  its  powers  are  such  that  the 
Latitude  may  be  determined  at  the  same  time  and  place,  and  with  quite  as  much  accuracy  as  the  Longitude  by 
the  most  improved  chronographic  methods. 

Every  thing  is  now  ready  for  the  commencement  of  this  duty.  I  only  wait  your  instructions  with  regard 
to  it,  which  I  hope  to  receive  at  an  early  day. 

There  is  a  growing  interest  felt  throughout  the  United  States  with  regard  to  the  pursuit  of  practical  as- 
tronomy; and  the  establishment  of  observatories,  either  by  corporations  or  by  individual  liberality  in  various  parts 
of  the  Union,  serves  greatly  to  increase  the  importance  of  the  undertaking,  and  to  enlarge  the  advantages  which 
the  public  would  derive  from  the  connecting,  by  Telegraphic  Longitude,^  such  observatories  with  this.  Those 
observatories,  by  the  co-operation  which  they  no  doubt  would  gladly  give,  would  facilitate  the  operation ;  and 
when  the  work  should  be  completed,  aU  their  observations,  works  and  labors,  would  become  available  also  for 
our  purposes  here. 

During  the  years  of  1846,  '7,  and  '8,  the  great  work  of  making  a  catalogue  of  all  the  stars  down  to  the 
9.10  magnitude,  that  are  visible  from  this  parallel  of  Latitude  was  industriously  prosecuted,  so  industriously 
indeed  that  the  corps  of  computers  proved  altogether  insufficient  to  keep  pace  with  the  observers. 

Unreduced  observations  are  worthless.  An  attempt  was  made  to  get  the  belts  that  were  swept  over  for 
the  catalogue  in  1846  ready  for  the  press,  with  the  other  observations  that  are  printed  in  this  volume ;  but 
owing  to  the  continual  drafts  which  have  been  made  upon  the  force  of  the  Observatory  for  officers  for  sea  ser- 
vice, I  have  been  compelled  not  only  to  abandon  this  attempt  but  partially  to  suspend  the  labor  of  ob^rving 
for  a  catalogue. 
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My  regrets,  however,  at  finding  myself  under  this  necessity,  were  lessened  in  consequence  of  the  changes 
and  improvements  in  the  plan  and  methods  of  observing  which  at  the  beginning  of  the  year  1849, 1  perceived 
would  result  from  Dr.  Locke's  discovery  of  the  Electro-Chronograph,  as- the  whole  apparatus  consisting  of  dock, 
battery,  registering  apparatus,  and  all  the  machiney  and  implements  used  to  record,  eUctro-ckranographkaUyj 
an  astronomical  observation,  is  here  called. 

On  the  30th  December,  1848,  Dr.  Locke,  from  Cincinnati,  Ohio,  his  place  of  residence,  informed  me  by 
letter  of  his  discovery. 

Perceiving  its  value  and  great  importance,  I  lost  no  time  in  calling  the  attention  of  the  Government  to  it, 
and  in  requesting  that  authority  should  be  given  to  obtain  for  the  use  of  the  Crovemment  Dr.  Locke's  invention. 

At  first,  in  alluding  to  the  thing  invented,  Dr.  Locke  called  it  a  '^Magnetic  Clock."    This  was  calculated 

ft 

to  create  erroneous  impressions  in  the  minds  of  others,  and  perceiving  its  tendency,  I  suggested  to  the  Dr.  by 
letter,  of  February  15th,  the  propriety  of  distinguishing  his  invention  by  a  name  which  should  be  less  calcu- 
lated to  mislead,  and  be  more  descriptive  than  the  "Magnetic  Clock."  He  has  since  called  it  the  "Electro- 
Chronograph." 

A  portion  of  the  official  correspondence  in  relation  to  the  Electro- Chronograph,  may  not  be  out  of  place 

here.     So  much  of  it  is  given  as  is  possessed  of  any  general  interest 

Dr.  Locke  to  LietUenant  Maury : 

Cincinnati,  December  30, 1848. 

Deas  Sir: — I  enclose  to  you  a  specimen  of  the  perfonnances  of  my  late  invention,  the  Telegraphic  Clock 
for  Longitude.  The  clock  breaks  and  closes  the  circuit  in  such  a  manner  that  the  seconds  are  registered  in 
lines  about  half  of  an  inch  long,  with  short  breaks  between  them.  This  is  done  without  any  interference  with 
the  pendulum.     To  indicate  the  minute  zero,  a  break  is  omitted  when  two  lines  run  into  one,  about  one  inch 

long. 

Every  five  minutes,  a  long  line  (3  seconds) /oUows  the  minute  zero.  Of  course  the  five  minutes  termi- 
nate at  the  minute  zero.  Every  hour  a  similar  dash  precedes  the  minute  zero,  each  of  these  dashes  is  sepa- 
rated from  the  minute  zero  by  a  few  distinct  seconds.  At  the  commencement  of  an  hour,  the  three  signals 
come  together  thus: 

Hour  Minute  Five  Minute 

signal.  zero.  signals.        Observation. 


Star  transits  are  marked  by  blanks  or  breaks  made  by  a  finger  key  under  the  hand  of  the  observer,  (see  speci- 
men.) The  commencement  of  the  break  is  the  punctum  of  time  of  the  observation.  As  this  may  happen  be- 
tween the  little  breaks  between  seconds,  and  be  thus  a  little  (one-tenth  second)  indefinite,  I  have  invented  a 
key  which  shall  measure  the  breaks  and  make  either  end  available.  By  scale  and  dividers  these  breaks  can  be 
measured  to  hundredths  of  a  second.  The  use  of  such  a  clock  to  determine  longitude  on  a  telegraphic  line  is 
evident.  It  occurred  to  me  that  it  might  also  be  useful  in  a  local  observatory  as  a  faithful  and  convenient  re- 
gister of  observations,  and  especially  as  it  subdivides  seconds  very  accurately.     It  would  relieve  the  observer 
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from  oculaY  and  auricular  clock  trouble,  which,  when  there  is  a  noise  about  you  is  often  vexatious.  The  ob- 
server has  only  to  watch  the  transit  and  press  the  key  at  every  wire,  without  ever  taking  his  eye  from  his  tele- 
scope. If  not  used  as  a  substitute  for  usual  clock  readings,  it  might  be  a  convenient  check  and  auxiliary.  If 
it  is  thought  that  it  will  be  useful,  it  has  been  proposed  that  two  such  clocks  be  made  by  our  government,  one 
for  your  Observatory,  and  the  other  for  the  Coast  Survey.  The  operation  of  my  clock  is  as  perfect  as  I  could 
wish,  so  far  as  I  have  observed,  and  the  machinery  does  not  appear  to  interfere  with  its  rate. 

Mostly,  in  the  observations,  the  hour  and  five  minute  signals  would  be  of  little  or  no  use,  and  might  be 

thrown  out  of  action. 

Very  respectfully, 

Your  obliged  friend, 

JOHN  LOCKE. 


LieuL  Maury  to  Dr.  Locke. 

Observatory,  Washington  City,  January  5,  1849. 

Sir:  I  am  in  receipt  of  your  highly  interesting  letter  of  the  30th  ult.,  relating  to  your  invention  of  the 
Telegraphic  clock. 

I  regard  it  as  one  of  the  most  important  inventions  of  the  age  ;  and  most  heartily  do  I  congratulate  you 
upon  it. 

Allow  me  to  say  that  feelings  of  professional  pride,  give  additional  zest  and  warmth  to  these  con- 
gratulations. 

For  ages  the  problem  of  Longitude  has  occupied  the  mind  of  wise  men,  and  commanded  the  attention  of 
governments.  Large  rewards,  you  know,  have  been  offered  by  governments  for  the  means  of  simplifying  this 
problem.     This  discovery  of  yours  is  the  crowning  work  in  the  great  problem,  and  it  is  thereby  reduced  to  the 

utmost  degree  of  simplicity  and  accuracy. 

Permit  me  to  claim  this  high  honor,  first  for  my  country,  and  next  for  the  Navy. 

An  American  Naval  OflScer,  Captain  Wilkes,  was  the  first  to  apply  the  Magnetic  Telegraph  to  the  practical 
determination  of  Longitude.     He,  you  recollect,  used  it  some  five  or  six  years  ago,  in  determining  the  difference 

of  Longitude  between  this  city  and  Baltimore.  This  was  a  great  improvement  upon  all  other  methods  which 
had  been  practised  up  to  that  time;  for  it  brought  the  determinations  down  to  the  nicety  with  which  time  can  be 
ascertained  and  compared  between  two  well  regulated  time  pieces.  It  greatly  lessened  labor  and  refined  results. 
The  next  and  last  step  has  been  made  by  yourself,  who,  also,  are  an  ex-oflScer  of  the  Navy ;  for  1  cannot  forget 
the  fact,  that  a  portion  of  your  early  manhood  and  prime  of  life,  was  devoted  to  the  service  of  your  country,  in 
this  honorable  and  glorious  branch  of  the  public  service. 

You  have,  by  your  invention,  eliminated  from  the  problem  the  errors  arising  from  comparing  the  face  of 
one  clock  with  that  of  another,  and  made  it  as  easy  and  as  practicable  to  divide  seconds  into  hundredths,  as, 
before,  it  was  to  divide  minutes  into  seconds. 

By  your  in\ention,  you  enable  the  Astronomer  to  make  the  ticks  of  his  clock  here  in  Washington,  to  be 
heard  in  St.  Louis,  or  wherever  the  Telegraph  leads,  or  may  lead,  and  you  make  the  clock  to  divide  those 
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seconds  into  hundredths,  with  as  much  certainty  and  accuracy  as  with  rule  and  compass,  I  can  subdivide  an  ineft 

of  space. 

I  have  written  the  Secretary  of  the  Navy  a  letter,  giving  him  an  account  of  this  great  discovery,  and  have 

requested  that  he  will  authorize  one  of  your  clocks  to  be  procured  for  this  Observatory,  to  serve  as  the  great 

Central  Magnetic  Clock  of  the  country,  in  perfecting  its  geography,  by  determining  differences  of  Longitude,  etc. 

In  the  mean  while,  please  give  me  some  clue  as  to  the  time  and  money  it  would  take  to  convert  one  of 
'  our  Astronomical  clocks,  into  a  Magnetic  clock. 

You  have  done  so  well,  that  I  tliink  it  but  fair  I  should  give  you  an  opportunity  of  putting  the  finishing 
stroke  to  your  invention,  by  making  an  improvement  in  it,— and  I  think  you  can, — which  shall  effect  what  I  hafe 

long,  but  in  vain,  desired  to  accomplish. 

As  soon  as  I  took  charge  of  the  Observatory,  the  importance  of  having  a  well  regulated  clock  to  break  the 
circuit,  and,  thus,  through  the  magnetic  wires  to  drive  all  the  clocks  in  the  building,  suggested  itself  as  a  great 
desideratum.  I  have  never  given  the  subject  much  investigation,  but  have  left  it  as  an  agendum  for  some  more 
convenient  season  ;  contenting  myself  in  the  interim,  by  wishing  that  somebody  would  invent  the  necessary 
contrivance.  I  think  you  have  done  it,  though  not  exactly  in  the  way  that  I  was  tliinking  of,  yet  in  a  much 
better  way.^ 

Our  operations  here,  you  know,  are  mainly  directed  to  a  catalogue  of  the  stars.  We  have  undertaken 
to  penetrate  with  our  instruments,  every  point  of  space  in  the  visible  heavens,  and  to  catalogue  every  object 
that  our  instruments  can  reach.  Five  instruments,  having  three  clocks  and  a  chronometer  between  them,  are 
continually  at  this  work.  So  many  clock  rates  to  look  after,  makes  the  work  of  reduction  exceedingly  labori- 
ous. Now  what  hinders  that  the  registering  apparatus  of  your  clock  may  be  so  contrived  as  to  record,  without 
confusion,  and  at  the  same  time,  the  observations  from  all  these  instruments  ? 

Can  you  not  so  arrange  it?  If  you  can,  you  will  enable  every  observer  to  do  with  less  labor  and  more 
accuracy,  about  twice  the  amount  of  work  that  he  can  now  do  ;  and  you  will  enable  the  National  Observatorj*  to 
produce  one  of  the  most  complete  catalogues  of  the  stars  that  has  ever  appeared. 

Pray  let  me  hear  from  you  in  reply,  and  say  if  it  would  be  agreeable  to  you  to  make  a  visit  here,  by  invi- 
tation of  the  Navy  Department,  for  the  purpose  of  affording  me  an  opportunity  to  consult  further  with  you  about 
the  clockr 

Very  truly  your  friend, 

M.  F.  MAURY. 


Lieut,  Maury  to  the  Secretary  of  the  JVavy, 

National  Observatory, 

Washington,  January  5,  1849. 
Sir: — I  have  the  honor  of  making  known  to  you  a  most  important  discovery  for  astronomv  which  has 
been  made  by  Dr.  Locke,  of  Ohio,  and  of  asking  authority  from  you  to  avail  myself  of  it  for  the  use  and  pur- 
poses of  this  Observatory. 
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The  discovery  consists  in  the  invention  of  a  magnetic  clock,  by  means  of  which  seconds  of  time  may  be 
divided  into  hundredths  with  as  much  accuracy  and  precision  as  the  machinist,  with  rule  and  compass,  can  sub- 
divide an  inch  of  space. 

Nor  do  its  powers  end  here.  They  are  such  that  the  astronomer  in  New  Orleans,  St.  Louis,  Boston,  and 
in  every  other  place  to  which  the  magnetic  telegraph  reaches,  may  make  his  observations,  and,  at  the  same 
moment,  cause  this  clock,  here  in  Washington,  to  record  the  instant  with  w^onderful  precision. 

Thus  the  astronomer  in  Boston  observes  the  transit  of  a  star  as  it  flits  through  the  field  of  his  instrument, 
and  crosses  the  meridian  of  that  place.  Instead  of  looking  at  a  clock  before  him,  and  noting  the  time  in  the 
usual  way,  he  touches  a  key;  and  the  clock  here  subdivides  his  seconds  to  the  minutest  fraction,  and  records 

the  time  with  unerring  accuracy. 

The  astronomer  in  Washington  waits  for  the  same  star  to  cross  his  meridian,  and,  as  it  does.  Dr.  Locke's 
magnetic  clock  is  again  touched  ;  it  divides  the  seconds,  and  records  the  time  for  him  with  equal  precision. 
The  difference  between  these  two  times  is  the  longitude  of  Boston  from  the  meridian  of  Washington. 

The  astronomers  in  New  Orleans  and  St.  Louis,  and  every  other  place  within  the  reach  of  the  magnetic 
wires,  may  wait  for  the  same  star;  and  as  it  comes  to  their  meridian,  they  have  but  to  touch  the  key,  and 

straightway  this  central  magnetic  clock  tells  their  longitude. 

And  thus  this  problem,  which  has  vexed  astronomers  and  navigators,  and  perplexed  the  world  for  ages,  is 
practically  reduced  at  once,  by  American  ingenuity,  to  a  form  and  method  the  most  simple  and  accurate.  While 
the  process  is  so  much  simplified,  the  results  are  greatly  refined.  In  one  night  the  longitude  may  now  be  deter- 
mined wuth  far  more  accuracy  by  means  of  the  magnetic  telegraph  and  clock,  than  it  can  by  years  of  observa- 
tion, according  to  any  other  method  that  has  ever  been  tried. 

It  is,  therefore,  well  entitled  to  be  called  a  most  important  discovery.  It  is  a  national  triumph,  and  it 
belongs  to  that  class  of  achievements  by  which  the  most  beautiful  and  enduring  monuments  are  erected  to 
national  honor  and  greatness  ;  and  my  feelings  of  professional  pride  will  not  allow  me  to  pass  it  by,  without 
calling  your  attention  to  the  garland  that  is  thus  woven  for  the  navy. 

To  the  navy  belongs  the  honor  of  having  first  applied  the  magnetic  telegraph  to  the  determination  of 
longitude.  Five  or  six  years  ago.  Captain  Wilkes,  of  the  navy,  used  it  for  determining  the  difference  of 
longitude  between  this  city  and  Baltimore.  This  was  the  first  time  it  had  been  applied  to  such  a  purpose, 
and  it  was  a  great  improvement  upon  the  methods  which  up  to  that  time  had  been  used  for  finding  the 
longitude,  for  it  reduced  the  results  down  to  the  accuracy  with  which  the  time  between  the  ticks  of  the  second- 
hand could  be  measured  on  the  face  of  the  clock  by  the  eye  and  the  ear.  And  thus  the  honor  of  being  the 
first  to  convert  the  magnetic  t^jlegraph  into  an  astronomical  instrument,  and  that  too  into  one  of  great  practical 
value  and  importance,  was  secured  by  one  of  its  officers  to  the  American  navy.  Though  the  errors  of  the 
problem  were  greatly  reduced  by  this  discovery,  there  were,  however,  small  sources  of  error  still  remaining, 
and  it  remained  for  Dr.  Locke,  formerly  an  officer  of  the  navy  also,  to  devise  a  means  of  eliminating  them  so 
completely  that  now  there  is  scarce  a  trace  left  in  the  results,  so  free  are  they  from  doubt  and  uncertainty. 
The  probable  error  of  longitude  determined  with  Dr  Locke's  clock  is  brought  witliin  such  narrow  limits,  that 
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if)  while  the  astronomer  in  St.  Louis  or  elsewhere,  were  operating  with  the  magnetic  clock  here  for  his 
longitude,  the  obser\'er  in  Washington  were  to  move  from  one  instrument  to  another  in  this  building,  and  make 
an  observation  w^ith  the  latter,  the  fact  that  he  had  moved  would  be  made  known  at  once ;  and  whether  he  had 
moved  to  the  east  or  the  west  would  be  told  by  the  clock,  and  appear  in  the  resulting  longitude. 

Dr.  Locke  was  formerly  a  member  of  the  medical  corps  of  the  navy,  and  as  such,  spent  a  portion  of  his 
manhood  and  the  prime  years  of  his  life  at  sea. 

It  is,  therefore,  not  surprising  that  sailors  should  be  quick  to  lay  hold  of  the  problem  of  longitude  through 
any  improved  means  that  may  be  offered  for  its  solution.  Every  one  can  see  the  importance  of  accurate 
determinations  of  longitude,  but  sailors  both  see  and  ftd  it.  In  his  letter  to  me,  describing  his  clock  and 
giving  an  account  of  its  performance.  Dr.  Locke  kindly  offers  to  put  one  in  this  Observatory. 

It  would  be  of  incalculable  service  and  advantage.  It  would  increase  the  accuracy  of  results,  and 
greatly  multiply  them  in  numbers.  With  this  clock,  one  observer  could  do  more  and  better  work  than  two  can 
now.  An  illustration  of  the  value  of  such  a  clock  just  now  occurs.  I  am  writing  at  night,  the  sky  is  very 
clear,  and  it  is  the  first  fair  night  for  observations  that  we  have  had  this  year.  The  wind  is  very  high,  and  the 
observers  have  just  come  in  to  say  they  cannot  hear  their  clocks,  on  that  account ;  and  therefore  they  cannot 
observe.  Now,  it  is  not  necessary  to  hear,  or  even  to  see,  the  magnetic  clock ;  and  had  we  one,  we  could  work 
quite  as  well  in  windy  as  in  calm  weather.  While,  therefore,  one  of  Dr.  Locke's  magnetic  clocks  would  be 
of  such  value  to  the  Observatory,  it  would  without  at  all  interfering  with  that  value,  be  of  incalculable 
advantage  to  the  public  generally ;  for  wherever  in  any  part  of  the  country  there  is  a  transit  instrument,  and  a 
line  of  wires,  this  clock  may  be  used  by  the  observer  at  that  instrument,  not  only  for  recording  his  observations, 
but  also  for  determining  his  longitude  from  the  capital  of  the  country  ;  and  thus  it  would,  without  additional  cost 
or  trouble,  enable  the  National  Observatory  to  perform  a  most  important  part  of  its  appropriate  duties,  and  a 
most  acceptable  service  to  the  world  in  perfecting  the  geography  of  the  country,  and  in  affording  so  many 
well-determined  points  of  departure  for  the  traveler,  the  surveyor,  and  the  navigator. 

Respectfully, 

M.  F.  MAURY, 

Hon.  John  Y.  Mason,  Litui,   United  States  JVitvy. 

Secretary  of  the  JSTavy, 


Dr,  Locke  to  Lieut,  Maury. 

Cincinnati,  January  10,  1849. 
My  Dear  Maury: — I  cannot  but  be  delighted  with  your  letter;  for  two  reasons;  first  for  the  cordiality, 
^nd  secondly,  for  the  clearness  of  discernment  in  entering  into  tlie  spirit  and  intention  of  my  invention. 

When  you  say  that  I  have  "eliminated  from  tlie  problem  the  error  arising  from  comparing  the  face  of  one 
clock  witli  that  of  another;"  you  name  a  point  which  had  been  perfectly  clear  to  me,  but  which  few  or  none, 
besides  yourself,  appear  to  have  appreciated.  You  express  a  desire  that  one  clock  ^jliould  be  so  arranged  thai 
it  should  move  isochronously  all  the  other  clocks  of  the  Observatory. 
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This  is  easily  done.  My  clock  would  not  only  work  the  distant  registers,  but  at  your  suggestion,  I  have 
already  invented  the  arrangement  by  which  the  same  clock  would,  without  embarrassment,  move  all  the  other 
clocks  in  the  Observatory.  And  further;  In  order  to  avoid  the  confusion  arising  from  a  multiplicity  of  obser- 
vations entered  on  the  same  register  fillet,  each  of  the  secondary  clocks  could  have  its  own  register  and  fiUetj 
with  an  independent  circuit,  permitting  each  observer  to  enter  his  observations  on  a  clean  fillet,  appropriated  to 
his  work  alone;  and  yet  the  registration  of  time  be  identically  isochronous  with  all  of  the  secondary  clocks, 
because  it  would  be  the  work  of  one  and  the  same  clock.  As  the  long  circuit  is  not  unfrequently  interrupted 
or  interfered  with  by  the  atmospheric  electricity,  I  would  work  the  clocks  by  a  local  circuity  requiring  only  one 
or  two  battery  cups  to  sustain  it. 

Thus  I  have  solved,  intellectually,  the  interesting  problem  that  you  suggested,  and  I  stake  my  reputatron 
upon  its  complete  success  in  practice. 

I  should  be  pleased  to  superintend  the  construction  and  modification  of  GhJvanic  clocks  for  youf  use,  and 
so  to  arrange  them  as  to  answer  your  purpose  at  the  National  Observatory.  But  I  am  poor  and  rather  ad- 
vanced in  years ;  I  have  a  numerous  helpless  family  for  whom  I  feel  it  a  duty  to  provide  something  in  future ; 
and  therefore  I  could  not  come  without  such  a  compensation  as  I  think  the  circumstances  indicate.  I  cannot 
say  what  it  would  cost  to  attach  the  dectrical  machinery  to  your  clock,  for  the  work,  as  a  National  one,  should 
be  first-rate.  There  should  be  jewelling  wherever  it  would  be  needed,  &c.,  &c.  I  would  rather  devise,  and 
have  executed,  a  complete  clock,  than  to  modify  one  already  made,  still  the  latter  is  practicable,  and  the  cost 
would  not  be  such  as  a  great  National  affair  ought  to  regard.  I  have  had  executed  here  such  temporary  ma- 
chinery as  would  test  the  practicability  of  the  thing,  and  the  cost,  including  my  own  time,  has  been  about  $180. 

How  would  it  do  to  memorialize  Congress  for  a  special  appropriation  for  this  thing,  provided  there  are 
now  no  funds  available? 

In  a  few  weeks  I  shall  be  disengaged  firom  college  duties,  and  could  tb6n  proceed  immediately  to  Wash- 
ington, if  my  services  should  be  Required  there.  I  do  not  know  that  I  mentioned  to  you  the  invention  of  a 
key  for  star  signals  or  observations  which  will  give  a  measured  break  or  blank.  From  the  specimen  sent  Jrou, 
you  perceive  that  the  automatic  registration  of  time,  is  as  near  a  continuous  line  as  possible,  and  permits  legible 
breaks,  thus  purpose/^  reserving  breaks  or  blanks;  the  only  character  perfectly  available  at  all  points  of  the 
circuit,  for  the  observation  signal.  The  commencement  of  a  break  v&  the  pu7u:tvm  of  the  observation.  But 
this  might  happen  within  the  little  break  between  two  second^  when  it  would  be  indefinite  to  the  extent  of  that 
little  blank.  To  obviate  this,  I  have  been  obliged  to  have  the  break  of  a  definite  kngth,  and  such  that  if  it 
commenced  in  a  break,  it  must  end  in  the  line.  The  place  of  the  end,  minus  the  duration  of  the  break,  would 
then  be  the  commencement  or  point  sought.  I  have  just  finished  a  neat  instrument  of  this  kind,  which  by  the 
touch  of  a  key,  like  a  flute  key,  makes  a  break  on  the  fillet,  and  terminates  in  half  a  second.  I  think  one  of 
your  clocks  could  have  my  electrical  or  telegraphic  apparatus  adjusted  to  it,  in  from  one  to  two  months,  there 
being  workmen  in  Philadelphia  capable  of  doing  it,  but  it  c6uld  not  likely  be  well  done  without  my  constant 
superintendence. 
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Lieut.  Maary  to  Dr.  Locke, 

Obsektatobt,  Wa8Binoto5,  January  30,  1849. 
DeasDoctok: 

We  have  been  discusBing  a  cyliDda*  here ;  but  it  appeared  to  me  the  fillet  would  be  practically  the  most 
convenient.     However  I  am  ready  to  strike  under  to  you  in  all  such  matters.     I  rather  hope  that  you  will  not 
publish  a  flill  description,  as  to  details,  &C.,  of  your  inventton,  before  you  get  here,  for  I  think,  with  a 
little  dbcussion  over  it,  we  shall  have  it  complete.     Do  you  know  I  am  doubting  whether  it  will  not  be 
found  more 
one  clock  t 
clock  will  I 
wires  in  tl 

But  to 
separately 
way?  Su] 
made  side 


Priine  Ver. 
EquBtorud 
Ref.  Circle 


The  breaks  between  the  seconds  on  the  first  line,  are  the  observations  with  the  Transit,  as  with  you ;  the 
breaks  in  the  Mural  line  are  the  observations  with  the  Mural ;  and  the  distance  of  these  breaks  from  the  pencil 
mark  will  give  the  fractions  of  seconds,  and  so  with  all  the  other  instruments  which  break  their  lines  on  the 
fillet  only  at  observations.  The  lines  intended  to  be  represented  by  those  in  pencil,  may  be  ruled  perpendicu- 
larly across  the  fillet,  and  then  each  square  answering  to  a  second,  may  also  be  subdivided  into  0.04*,  by  ob- 
lique ruled  Jines,  and  so  the  subdivision  of  inches  into  0.01  as  on  a  common  Gunter's  scale ;  and  all  ihese  lines 
across  the  fillet  may  be  ruled  beforehand.  If  you  object  to  breaking  lines  for  the  other  instruments,  you  might 
make  them  record  by  dots  only ;  in  that  case  it  would  be  necessary  to  rule  the  fillet  horizontally  also;  andtolet 
the  Mural  for  instance  make  dots  between  two  red  lines ;  the  Meridian  Circle  between  a  red  and  a  black,  the 
Prime  Vertical  between  two  blacks,  and  so  on. 

Do  you  see  any  difficulties  in  the  way  of  this?  and  if  not,  would  not  such  an  arrangement  be  more  con- 
venient and  less  troublesome,  than  the  plan  of  one  "  clock  to  drive  all?" 

You  ask  me  to  put  down  thoughts,  this  is  one  of  them ;  use  it  freely,  and  let  it  go  for  what  it  is  worth. 

The  Secretary  of  the  Navy  sent  you  an  invitation  yesterday  to  come  on.  I  hope  you  will.  Harper  saji 
he  can  have  the  gravity  escapement  done  in  three  or  four  months. 

Yours  truly, 

M.  F.  MAURY. 
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Lieut.  Maury  to  Dr.  Locke. 

National  Observatory,  January  26,  1849. 

Dear  Dr: — 
I  saw  the  Secretary  of  the  Navy  upon  this  subject  to-day.  He  promised  to  decide  the  question  for  us  to- 
morrow. Your  letter  to  him  complicates  the  afiair :  it  brings  things  to  light  which  neither  he  nor  I  dreamed  of. 
You  will  understand  me,  I  am  sure,  and  appreciate  the  remark  when  I  say  I  don't  wish,  and  do  not  intend  to 
do  anything  which  is  calculated  to  mix  myself  or  the  Observatory  up  in  any  controversy  in  which  you  may  find 
yourself  involved  about  the  clock.  I  want  one  for  the  Observatory.  I  think  it  would  be  of  immense  value  to 
us  in  imparting  accuracy  and  multiplying  our  observations.  The  clock  that  you  have  invented,  I  believe  to  be 
the  best  thing  (of  its  kind)  for  astronomical  work  that  has  ever  been  devised,  and  so  believing  I  desire  to  have 
one  placed  here  as  soon  as  it  is  possible  to  do  it ;  and  until  I  am  satisfied  that  a  more  perfect  one,  and  one 
which  will  answer  my  purpose  better,  shall  be  offered  from  some  other  quarter,  I  shall  go  for  this  one.  I  want 
the  best,  and  the  best  I  intend  to  have,  ^I  can  get  it. 

Your  letter,  requesting  the  semi- withdrawal  of  the  one  to  the  Secretary,  had  not  reached  him  when  I  first 
saw  him  to-day.  I  made  known  to  him  what  you  wrote  to  me,  and  requested  him  in  your  name,  as  you  de- 
sired,  not  to  take  any  action  with  regard  to  your  letter,  until  he  should  hear  from  you.  He  said  he  was 
glad  of  the  request  and  would  comply. 

From  the  Navy  Department  I  went  to  see  Mr.  Vinton.  Mr.  V.  said  he  did  not  understand  from  your 
letter  what  was  the  price  set  by  you  upon  the  clock  you  invented.  I  told  him  I  supposed  the  price  set  upon  one  of 
your  clocks  was  comparatively  small ;  that  I  had  already  authority  to  get  one,  and  that  the  real  value  in  the 
matter  was  the  invention.  That  your  labor  and  time  had  already  been  bestowed  upon  that  in  a  ten-fold  degree 
greater  than  any  which  you  would  now  bestow  in  superintending  the  construction  of  one  of  the  clocks  for  the 
Observatory;  and,  that  I  supposed  you  expected  Government,  if  it  used  your  clock,  not  only  to  pay  what  the 
mechanic  would  charge  for  making  it,  but  also  pay  you  for  its  invention.  Now  in  the  emergency  of  the  case, 
and  in  ignorance  of  what  you  would  consider  fair  and  reasonable,  I  shall  propose  $10,000. 

I  am  to  see  the  Secretary  of  the  Navy  to-morrow.  If  he  will  not  write  to  Mr.  V.  upon  the  subject,  I 
shall.  This  letter  will  be  by  him  laid  before  his  committee  next  Tuesday.  If  the  committee  will  instruct 
him  to  do  so,  and  not  without,  he  will  include  the  sum  above  named,  or  any  other  that  the  committee  will 
authorize,  in  the  Navy  appropriation.  I  consider  your  invention  worth  more ;  ten  times  the  sum  named 
would  be  cheap  for  it,  but  I  do  not  think  a  larger  sum  would  pass.  Now  if  the  course  I  propose  do  not  meet 
your  wishes,  say  so,  by  telegraph,  and  I  will  right  it  as  far  as  it  can  be  righted. 

Your  invention  is  one  that  benefits  governments  or  nations  and  not  individuals.  It  is  like  improvements 
in  cannon  or  any  other  implement  which  is  used  by  Government,  and  not  by  individuals  for  private  advantage ; 
and  therefore  I  think  the  Government,  if  it  use  your  clock,  is  in  honor  bound  to  pay  you,  not  the  mere  cost 
of  the  article,  or  a  per  centum  on  your  outlay,  but  to  acknowledge  the  service  you  have  rendered  your  country 

and  the  world  by  your  invention,  and  pay  you  for  that. 

4* 
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I  hope  you  have  not  published  me  about  the  ^  Fasicles/  for  the  idea  was  suggested  to  me  by  a  remark  of 
Mr.  Keith,  one  of  my  assistants,  to  the  effect  that  by  having  the  wires  all  at  different  intervals,  broken  transits 
might  be  noted. 

With  regard  to  your  proposition  to  make  not  only  the  clock,  but  the  instruments  also,  I  am  satisfied.  I 
called  at  the  Telegraph  office  on  the  23d  inst.,  and  after  some  little  difficulty  in  making  Mr.  Vail  {viho  I  regard 
as  a  very  clever  and  gentlemanly  person)  understand  what  it  was  I  wished  to  accomplish,  he  eventually  agreed 
with  me  that  there  would  be  no  difficulty  about  it ;  and  now  I  think  that  your  dock  wants  but  one  more  im- 
provement to  make  it  petfectj  and  that  is  that  the  star  itself^  when  it  is  on  the  wire,  shall  <<  touch  the  trigger'^ 
and  so  put  its  own  face  down. 

I  vnrite  in  some  haste,  for  in  the  city  of  distances,  all  my  time  has  been  taken  up  to-day  between  the 

Secretary  of  the  Navy  and  Mr.  V.;  and  I  now  (9  P.  M.)  have  to  bring  up  my  correspondence  for  the  day,  which 

is  quite  voluminous,  and  which  will  probably  occupy  the  officer  of  the  day  all  nigfU  to  copy. 

Yours  truly, 

M.  F.  MAURY. 


Dr.  Locke  to  Lieut.  Maury.. 

Cincinnati,  January  26,  1849. 

My  dear  Maury  : — ^Yours  of  the  20th  is  received :  with  regard  to  your  problem  I  think  it  would  not  do 
well,  although  the  theory  is  all  true.  The  register  would  be  too  heavily  taxed,  the  fillet  would  tear,  and  the 
projection  of  the  Zero  lines  across  the  paper  would  involve  errors.  But,  Eureka !  Eureka !  Eureka !  it  can 
be  done  in  another  way ;  the  secondary  clocks  are  not  needed,  and  the  primary  clock  can  supply  time 
registration  to  all  of  your  observers,  who  can  each  have  his  own  fillet  to  himself. 

The  invention  is  a  glorious  one,  but  don't  let  out  too  much  of  it,  for  I  have  leamt  a  lesson.  I  regard 
this  last  as  not  inferior  to  my  former  invention. 

Can  you  get  the  Secretary  to  report  this  invention  upon  your  authority  without  the  details  as  being  of 
great  economical  value,  for  it  wiU  revolutionize  the  whole  of  practical  astronomy  ?  The  Observatory  can 
dispense  with  all  of  its  present  clocks,  &c.  &c.,  and  use  his  influence  to  have  such  a  bill  as  is  talked  of  passed. 
I  will  consider  an  appropriation,  should  it  be  a  moderately  liberal  one,  as  covermg  this  invention  and  its 
application  to  public  use.  You  say  the  Secretary  had  sent  me  an  invitation,  &c.  It  is  not  yet  received.  If 
it  does  not  come  to-day,  I  will  inform  by  telegraph.  I  am  half  crazy  with  this  new  idea.  Your  time  will  be 
a  unit,  emanating  to  all  the  instruments  from  the  same  sources,  with  no  intervening  machinery.  The  affair  is 
now  reduced  to,  I  think,  extreme  simplicity.  I  shall  study  to  reduce  it  ftirther  if  possible ;  but  I  do  not  think 
it  is.  I  am  alive  to  the  idea  of  seeing  the  National  Observatory  the  best  in  the  world,  for  as  soon  as  the  idea 
is  got  hold  of  in  Europe,  they  will  all  follow.  They  have  got  to  do  it,  or  be  behind  the  age.  I  think  I  shall 
appear  in  the  Intelligencer,  look  at  it.  If  it  is  necessary  that  the  Secretary  should  have  reference  with  regard 
to  my  character,  let  it  be  made  to  Judge  McLean,  now  at  Washington,  who  has  been  a  fellow-citizen  for  some 
20  years.  Yours, 

JOHN  LOCKE. 
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Lieut.  Maury  to  Mr.  Vinton. 

National  Observatory,  Washington,  January  27,  1849. 
Sir  : — ^Dr.  Locke  has  been  invited  to  come  to  Washington  for  the  purpose  of  having  one  of  his  clocks 
put  up  for  the  use  of  the  Observatory. 

This  instrument  will  be  of  incalculable  value  to  the  public  service,  for  it  is  one  of  the  most  valuable 
astronomical  instruments  of  the  age. 

Like  the  discovery  of  some  simple  means  by  which  with  a  little  attention  a  single  lantern  might  be  made 
to  light  an  entire  line  of  sea-coast,  this  discovery  of  Dr.  Locke's  is  calculated  to  benefit  the  State  and  the 
world  rather  than  individuals  ;  and  like  the  supposed  discovery,  it  is  of  that  class,  the  value  of  which  to  the 
world  cannot  be  expressed  by  money. 

Dr.  Locke  has  been  informed  that  his  travelling  expenses,  &c.  to  Washington  would  be  paid ;  this  is  all 
that  the  law  allows.  But  when  the  case  is  considered  in  its  true  light,  it  will  be  perceived  that  the  labor  and 
trouble  involved  do  not  consist  in  coming  to  Washington  and  superintending  the  construction  of  the  clock. 
The  great  labor  was  in  the  original  mvention,  and  has  already  been  incurred. 

The  invention,  as  before  remarked,  is  one  for  which  there  will  be  no  demand  by  individuals  sufficient  to 
remunerate  the  inventor  by  the  sale  of  patent  right.  In  view  of  all  the  circumstances  of  the  case,  and 
considering  the  great  value  of  the  invention  to  the  public,  I  recommend  that  $10,000  be  appropriated  to  pay 
for  the  erection  of  the  clock  at  the  Observatory,  and  for  the  use  to  the  Government  of  the  invention. 

Yours  truly, 

M.  F.  MAURY. 
Hon.  Samuel  F.  Vinton, 

Oiairman  of  the  Committee  of  Ways  and  Means  j 

Hou^e  of  Represerdatives. 


Lieut.  Maury  to  Judge  Mason* 

National  Observatory,  Washington,  January  27,  1849. 

Dear  Judge  : — ^At  Dr.  Lockers  request,  I  saw  Mr.  Vinton  yesterday,  in  relation  to  pay  for  his  invention. 

The  Committee  of  Ways  and  Means  will  have  the  Navy  Bill  before  them  for  final  action  on  Tuesday. 

Mr.  V.  requested  that  I  would  see  you  in  relation  to  the  Doctor's  case,  and  if  you  were  not  disposed  to 

write  Mr.  V.  upon  the  subject  of  remuneration,  he  requested  that  I  would,  saying,  at  the  same  time,  he  would 

much  prefer  that  you  should.         •        ♦         •  jf^  however,  you  would 

rather  not  write  him,  please  let  my  letter  go  to  him  with  or  without  your  written  approval,  as  you  may  think 

best.     I  need  not  say  I  would  be  glad  to  have  it  go,  if  at  all,  with  your  official  stamp. 

Yours  truly, 

M.  F.  MAURY. 
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Lieut.  Manury  to  Mr.  Vwton. 

National  Obbebyatory,  Washington,  January  27,  1850. 
DiSAlL  Sir  : — ^I  was  not  able  to  procure  an  interview  with  Judge  Mason  to-day.     I  therefcMre  send  my 
letter  through  him  for  such  endorsation  or  other  action  in  the  matter  as  he  may  thinlr  the  case  deserves. 

Allow  me  to  suggest  $10,000  as  the  sum  to  be  proposed.  I  mi^t  with  as  much  propriety  and  with  as 
much  reason  name  $50,000,  for  the  one  sum  would  be  as  near  the  true  value  of  the  invention  as  the  other. 
I  propose  $10,000  because  I  think  it  more  likely  to  pass. 

RespectAilTy,  &c. 

M .  F.  MAURY. 
Hon.  Samuel  F.  Vinton, 

Chairman  of  the  ChmnUttee  of  Ways  and  Means^ 

Hou$e  of  Beprtsefd^ves. 

P.  S.  What  gives  additional  strength  to  this  claim  is  the  fact  that  the  Government  wiU  probably  never 
want  but  one  of  these  clocks,  for  one  here  can  be  used  whenever  the  Government  wishes  to  have  longitude 
determined  by  Magnetic  Telegraph. 

M.  F.  M. 


Lieut.  Maury  to  Dr.  Locke. 
National  Observatory,  Washington,  D.  C,  January  30,  1849. 

Dear  Doctor  : — The  enclosed  tell  their  own  story.  If  the  sum  named  is  not  satisfactory,  you  have 
yourself  to  thank  for  being  indefinite.  Moreover,  I  sent  you  a  telegraphic  message  yesterday,  asking  if  that 
would  do.  I  suppose  it  will.  I  said  you  ought  to  be  here  now.  I  do  not  know  whether  you  have  taken  out 
letters  patent.  If  not,  your  enemies  have  but  to  get  some  M.  C.  when  your  item  comes  up  and  say,  "  Dr. 
Locke  has  no  patent  right ;  the  invention  is  disputed ;  it  is  not  the  business  of  Congress  to  decide  between 
the  parties ;"  and  so  your  appropriation  will  be  killed  dead. 

Immediately  after  sending  you  the  plan  for  the  registering  of  all  the  instruments,  the  idea  occurred  to  roe, 
that  it  would  be  better  to  have  a  separate  pen  for  the  transit  also,  and  so  have  the  clock  pen  for  clock  purposes 
only. 

But  I  considered  the  idea,  as  being  there,  and  so  thought  its  suggestion  not  worth  the  ink  and  time.  The 
advantage  of  having  the  clock  pen  to  itself  would  be  the  convenience  of  marking  better,  thus :  your  first  10" 

might  be  thus : 

5"     10''  and    so  on, 

or  any  other  way  of  making  different  marks  for  every  10"  or  15".     Then  it  would  be  more  convenient  to  count 
one  observation   when   you   touch   the   key,  and  another  when   you  take  your   finger   off,  thus :     Transit 

1  wire  2  wire  3  wire  4  wire  ,  .    .,  .  ,    , 

and  so  on ;  m  this  way  your  clock 
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will  tell  jrou — and  at  the  same  time  record  it — ^the  interval  from  wire  to  wire  without  the  trouble  of  subtraction. 
Now  then,  if  we  have  one  side  of  the  fillet  glazed,  like  the  face  of  a  visiting  card,  and  the  pens  ever-pointedlead, 
silver  or  gold  pens,  we  shaD  have  clear,  bright  and  smooth  marks,  with  very  little  pressure  and  no  fear  of 
tearing  the  fillet.  To  save  your  pens  from  wear,  they  may  be  so  arranged,  that  those  for  the  instrument  will 
make  marks  only  while  the  finger  is  on  the  key. 

For  the  convenience  of  cataloguing,  you  know  I  have  several  wires  in  the  micrometer  diaphragm  whick 
are  horizontal.     In  one  instrument  I  have  3,  in  another  5,  in  another  7,  and  in  another  10  horizontal  wires. 

Now,  as  a  check,  it  would  be  easy  to  make  your  clock  with  a  separate  pen  for  each  instrument,  count  the 
Mic.  ivires  also.     Thus,  a  star  comes,  and  is  observed  for  Dec.  on  the  3d  Mic.  wire :  as  I  finish  noting  the 

transit  over  as  many  wires  as  I  please,  I  make  as  fast  as  possible  three  dots,  thus :  •  •  •     The  end  of  the  obser- 

, ,   ,                          ^     ^^^       ^         ^^                2w  3w                      4w  5w  6w 

vation  would  then  appear  on  the  fillet  thus : •  •  •  which 

would  prevent  the  possibility  of  a  mistake  in  case  two  stars  should  follow  each  other  at  an  interval  equal  to 

that  between  the  two  systems  on  which  they  happen  to  be  observed.     Suppose  the  next  star  that  comes  be 

observed  on  the  1  Mic.  wire,  which  is  in  the  lower  edge  of  the  field.  No.  3  being  in  the  upper,  your  check 

then  will  show  whether  the  vertical  wire  be  truly  parallel;  and  if  not  parallel  it  will  show  you  their  inclination; 

you  can  make  it  tell  also  whether  they  be  vertical,  and  if  not,  how  much  they  are  inclined.     Besides  this, 

your  clock,  I  say  clock  "  for  short,^'*  I  mean  your  combination  of  clock.  Telegraph,  Register,  &c.,  will  be  a 

check  upon  the  stability  of  instruments.     Thus,  in  the  catalogue,  part  of  the  field  of  the  transit  is  common 

to  the  Mural  also,  because  the  Transit  gives  the  Mural  its  Zero  for  R.  A.,  and  the  Mural  gives  the  Transit  its 

■ 

Zero  for  Dec.  Now  suppose  after  the  work  for  the  night  begins,  the  M.  should  change  its  level,  azimuth,  &c., 
as  no  doubt  it  irequendy  does,  without  detection,  the  fillet  would  show  the  time  about  which  the  change  occurred. 
The  two  pens  are  side  by  side,  and  when  the  first  star  was  observed,  suppose  the  two  instruments  to  differ  1'' 
in  A.  R.  observedy  but  when  the  last  star  during  the  night  is  observed,  suppose  they  agree :  look  back  for  the 
stars  that  are  common,  and  the  fillet  will  show  when  the  change  took  place,  whether  per  saltumy  or  gradually, 
during  the  night. 

I  have  thus  briefly  alluded  to  some  of  the  surprising  and  beautiful  powers  to  be  achieved  by  your  great 
invention ;  as  I  said  before,  its  powers  are  such,  that  you  have  only  to  invent  a  contrivance,  by  which  the 
star  itself,  as  it  makes  the  transit,  shall  touch  the  key;  and* astronomers  may  then,  for  the  first  time,  boast 
of  one  perfect  instrument. 

Yours  truly, 

M.  F,  MAURY. 

P.  S.  I  have  a  plan  for  making  your  clock  do  all  the  registering  for  the  catalogue,  both  for  A.  R.  and 
Dec,  and  so  dispense  with  all  lights  in  the  observing  room,  except  those  for  lighting  the  instruments ;  no  time 
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Dr.  Locke  to  lAeut.  Maury. 

Cincinnati,  Febniary  5,  1849^ 
Dear  Maurt: — 

Yours  is  received.     I  have  taken  out  no  patent,  but  I  have  filed  a  caveat.  •  •  • 

The  caveat  includes  the  Eureka,  with  proper  historical  acknowledgments  of  course.     I  am  under  such  a 
pressure  of  business  and  excitement  that  I  can't  write  so  fuUy  as  I  ought.       •  •  •  • 

Most  cordiallj  yours, 

JOHN  LOCKE. 


LietU^  Maury  to  Dr.  Locke, 

Obsebtatokt,  Washington,  February  10,  1849. 
Dear  Doctor  :  —  So  far,  your  clock  and  the  $10,000  go  on  well.  They  are  in  favor ;  and  the 
appropriation  has  passed  the  House.  It  is  now  before  the  Senate.  Go  on,  you  have  got  what  no  one  else 
has ;  and  I  take  this  occasion  to  say,  as  great  as  are  the  improvements  which  have  been  made  to  your  original 
idea,  your  invention  cannot  be  perfect  until  you  come  here,  consult,  see  and  /eel  what  it  is  we  do  want ;  for  I 
find  that  the  man  who  makes  an  instrument  and  the  man  who  uses  it  have  very  different  ideas  as  to  what  and 
how  the  instrument  should  do.  As  an  illustration,  I  have  made  alterations,  and  for  the  better,  in  every 
instrument  in  the  building.     I  am  sure  ^^  Eureka  "  can  be  made  to  do  all  the  recording. 

Respectfully,  &c. 

M.  F.  MAURY. 


Lieut.  Maury  to  Dr.  Locke. 
National  Observatory,  Washington  Citt,  February  15,  1849. 
Dear  Doctor  : — Generally  when  I  have  been  writing  to  you,  I  have  written  in  haste,  and  have  failed  to 

make  a  suggestion  which  has  more  than  once  presented  itself,  and  which  has  been  regularly  put  back  into  the 
inkstand  for  the  purpose  of  being  hauled  out  in  my  next. 

I  was  reminded  of  it  to-day  by  the  heading  of  the  piece  in  the  Cincinnati  Gazette  of  the  11th,  which  you 
sent  me ;  you  there  call  it  the  <^  Time  Scale  Magnetic  Clock ;"  this  I  think  is  a  decided  improvement  upon  the 
old  name  "  Magnetic  Clock."  I  think  there  is  a  great  deal  in  a  name  :  would  not  the  Magnetic  Chrorwgraph 
be  still  better,  or  perhaps  the  micro  magnetic  chronograph  or  the  electro-micro-magnetic  chronograph,  or 
some  name,  the  simpler  the  better,  that  would  be  more  descriptive  of  your  invention,  than  clock  ? 

Magnetic  clock  startles  people  who  have  invented  such  things;  moreover  your  invention  is  not  an 
application  of  magnetism  to  a  clock,  but  rather  the  application  of  a  clock  to  electro-magnetism.  Your 
invention,  or  the  chief  merits  of  it,  is  in  the  minute  subdivisions  of  seconds.  This  is  your  field.  No  one  has 
entered  it  before  you ;  and  had  it  been  so  stated  at  first,  there  would  have  been  in  the  public  mind  no  apparent 
conflicting  claim  between  you  and  the  inventors  of  clocks  driven  by  magnetism,  or  beating  seconds  through 
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the  aid  of  magnetism.  Your  clock  is  a  time-writer,  and  it  writes  time,  with  the  aid  of  Magnetic  Telegraph  ; 
and  if  it  were  not  for  the  euphony  of  the  jumble,  the  magnetic  telo-chronograph  would  be  as  nearly  descriptive 
of  it  as  any  oiher  jumble  that  you  can  fall  upon,  for  the  thing  does  so  much,  it  is  difficult  to  compress  its 
powers  in  a  name. 

Before  you  christen  it  regularly,  will  you  think  of  a  better  name  ? 

I  think  /  see  the  way  clearly  of  making  the  recording  apparatus  with  one  fillet  for  all  the  instruments,  and 
one  pen  for  the  clock  alone,  do  all  the  recording  without  the  possibility  of  a  mistake  in  the  mic.  readings,  and 
I  am  not  prepared  to  say  that  in  printing  our  observations  hereafter,  it  will  not  be  best  just  to  take  that  slip, 
cut  it  up  in  suitable  lengths  for  the  page,  and  print  that  instead  of  figures  for  the  instrumental  readings,  &c. ; 
of  course  I  do  not  mean  literally  to  print  the  fillet,  but  to  print  it  with  its  marks  and  dots,  and  observations, 
&c.,  all  on  a  reduced  scale.  Our  volume  of  astro-observations  would  then  look  not  unlike  a  piece  of  music; 
except  near  the  margin  of  the  right  hand  page  for  instance,  there  would  be  three  columns  of  figures  containing 
the  magnitude  of  the  star,  and  the  resulting  R.  A.  and  Dec,  and  I  am  not  sure  but  what  magnitude  may  go 
down  also  upon  the  fillet.  However,  it  is  quite  time  to  think  up  these  things  when  we  get  to  work,  and  find 
out  what  physical  or  other  difficulties  may  be  lurking  in  the  way. 

As  far  as  I  can  judge,  everything  looks  favorable  to  you  with  Congress. 

Your  recording  apparatus  for  ordinary  work,  as  for  cataloguing,  should,  I  think,  run  the  paper  out  at  the 
rate  of  at  least  i  an  inch  a  second ;  but  it  should  have  a  governor,  by  the  use  of  which  it  would  run  several 
inches  per  second,  to  be  used  on  special  occasions,  as,  for  instance,  in  the  determination  of  Long,  by  Mag. 
Tel.;  Observations  with  prime  Vertical,  &c. ;  but  experiment  and  the  experience  to  be  acquired  by  practice 
can  alone  determine  as  to  these  points. 

Respectfully,  &c. 

M.  F.  MAURY. 


Senator  Cormn  to  Lieut.  Maury, 

Senate  Chamber,  Washington,  February  16,  1849. 
Dear  Sir  : — ^You  have  no  doubt  seen  or  teard  that  the  House  of  Representatives  have  given  Dr.  Locke 
$10,000  for  the  use  of  his  clock,  &c.  &c. 

The  Naval  Committee  in  the  Senate  I  learn  have  reported  an  amendment  to  the  Naval  Appropriation 
Bill,  striking  out  that  clause,  I  desire  very  much  to  have  your  opinion  of  Dr.  Locke's  claim  and  the  utility  of 
the  clock.  I  have  known  Dr.  L.  too  well  and  too  long  to  believe  him  a  pretender  in  any  thing,  until  I  have 
proofs  more  satisfactory  than  the  suggestions  of  others,  who  seem  to  have  the  ordinary  motive  of  selfishness 
to  lead  them  astray.     May  I  beg  your  reply  as  above,  at  your  earliest  leisure. 

Truly  your  friend, 

THOMAS  CORWIN. 
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Lieut.  Maury  to  Mr*  Corwin. 

National  Observatory,  Washington,  Fehruary  17,  1849. 

SiRf — I  am  this  momiDg  in  receipt  of  yours  of  the  16th  inst,  in  which  you  request  my  opinion  as  to 
Dr.  Locke's  claim,  and  the  utility  of  his  clock. 

I  consider  Dr.  Locke's  invention  as  one  of  the  greatest  improvements  of  the  age,  in  practical  astronomy. 
Other  persons  have  invented  ^^  Magnetic  Clocks,"  but  all  those  clocks,  as  fiur  as  I  know,  beat  seconds,  and 
leave  the  Astronomer  precisely  where  he  was  before,  as  it  regards  the  sub-division  of  seconds. 

He  had  by  them,  as  with  other  clocks,  to  trust  to  the  eye  and  the  ear  for  the  division  of  seconds.  It  was 
a  great  desideratum  with  astronomers,  and  an  important  matter  for  the  world,  to  obtain  the  means  of  sub- 
dividing the  seconds  of  time  with  accuracy  and  certainty ;  for  a  second  of  time,  in  the  determination  of 
Longitude,  is  equal  to  a  quarter  of  a  mile. 

Dr.  Locke  took  up  this  subject  where  others  had  left  it,  and  by  means  of  an  attachment  to  a  common 
clock,  by  the  aid  of  electro-magnetism,  and  a  common  registering  apparatus  used  in  Tdegrajdiic  offices,  devised 

the  means  of  sub-dividing  accurately  and  with  precision,  seconds  of  time  into  hundredths,  or  even  into  thou- 
sandths, if  need  be. 

He  has  chosen  to  call  his  invention  a  ^^  Magnetic  Clock."  I  think  that  is  rather  a  misnomer ;  for  a  clock 
to  be  driven  by  magnetism,  instead  hf  by  weights,  has  been  invented  in  England.  That  is  truly  a  magnetic 
clock  ;  and  Dr.  Locke's  attachment  or  ottitrivance  for  sub-dividing  seconds,  may  be  connected  with  the  mag- 
netic clock  as  readily  as  with  any  other.  At  any  rate,  without  going  into  the  fitness  of  terms,  the  expression 
"  Magnetic  Clock,"  is  not  descriptive  of  Dr.  Locke's  invention.  But  as  a  practical  illustration  of  the  value  of 
Dr.  Locke's  invention,  I  may  mention  the  fact,  that  we  have  for  four  years  been  making  observations  here 
continually,  for  the  purpose  of  determining  the  Longitude  of  this  place.  After  we  shall  have  been  at  work  for 
twice  that  time — I  might  say  for  a  life-time — ^if  we  succeed  in  determining  the  Longitude  of  the  Observatory 
within  the  limits  of  the  lot  in  which  the  building  stands,  17  acres,  we  should  consider  ourselves  as  weD  repaid 
for  the  labor  and  time  employed. 

Now,  with  Dr.  Locke's  invention,  the  difference  of  longitude  between  this  Observatory  and  any  other 
point,  reached  by  Magnetic  Telegraph,  may  be  determined  in  pne 'night  so  closely,  as  to  show  in  what  part  of 
the  building  the  observations  were  made.  And  thus,  by  having  one  of  Dr.  Locke's  clocks  here,  this  Obser- 
vatory may  be  connected  with  every  other  Observatory  in  the  country  in  such  a  manner  as  to  make  all  their  ob- 
servations for  their  Longitude  from  Greenwich  or  other  European  Observatories,  available  for  determining  ot/r 
Longitude  also  from  the  same  places. 

It  will  enable  the  Observatory  in  a  single  night  to  determine  the  difference  of  Longitude  between  the  Capital 
and  any  other  place,  reached  by  Magnetic  Telegraph,  with  far  more  accuracy  than  can  be  done  without  it,  and 
thus  enable  this  Observatory  to  fulfil,  in  the  most  satisfactoiy  manner,  one  of  the  most  important  objects  of  a 
National  Observatory,  viz  :  that  of  perfecting  the  Geography  of  the  country,  and  of  affording  in  different  parts 
of  it  well  and  accurately  determined  points  of  departure  for  the  traveller,  the  surveyor,  and  the  navigator. 
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It  will  enable  the  observers  now  employed  here  to  do  double,  perhaps  treble,  the  quantity  of  work  that 
lliey  now  do,  and  to  do  it  better. 

The  instruments  require  five  clocks ; — with  Dr.  Locke's  improvement  applied  to  one  of  them,  all  the 
others  may  be  dispensed  with. 

I  might  go  on  in  the  enumeration  of  the  advantages  to  the  public  service,  the  facilities  and  the  powerti 
which  this  inv^tion  w31  give  the  astronomer,  were  I  at  liberty  to  explain  principles,  and  give  descriptions  of 
the  invention  in  its  present  state ;  suffice  it  to  say,  that  ingenuity  has  been  successfully  exercised  to  such  >afi 
extent  in  the  matter,  that,  though  there  be  six  astronomical  instruments  here,  one  of  these  clocks  will  record  the 
observations  of  all  at  the  same  time,  and  the  record  will  not  only  show  separately  the  work  of  each  instrument, 
but  if  the  observations  be  interrupted  by  clouds  or  any  other  cause,  as  they  frequently  are,  it  will  show  upon 
what  vrire  in  the  telescope  the  star  or  other  object  was  at  the  time  when  the  observation  was  so  interrupted.  In 
vieWy  therefore,  of  the  importance  and  practical  value  of  thia  invention,  I  consider  that  Dr.  Locke  has  been  as 
modest  in  his  claims  as  he  is  with  regard  to  his  own  merits. 

Respectfully,  &x;., 

M.  F.  MAURY. 


SeiuU&r  Hmter  to  Lieut.  Maury. 

SsNATfi  Chambea,  February  28,  1849. 

To  Lieut  M.  F.  Mauby. 

Deab  Sib  : — ^I  write  to  ask  if  you  have  any  evidence  of  the  ability  of  Dr.  Locke  to  construct  or  superin- 
tend the  construction  of  such  a  clock  as  you  recommend  for  the  Observatory  ? 
I  will  be  obliged  to  you  for  as  early  an  answer  as  may  be  convenient 

Yours,  very  respectfully, 

R.  M.  T.  HUNTER. 


Lieut.  Maury  to  Mr.  Himter. 

National  Obsebvatoby,  Washington,  March  Isty  1849. 
Sir: — Your  letter  of  the  28th  ult,  asking  if  I  have  any  evidences  of  the  ability  of  Dr.  Locke  to  construct 
or  superintend  the  construction  of  such  a  clock,  as  I  recommend  for  the  Observatory,  was  received  this  morn- 
ing ;  and  in  reply  I  have  to  say  that  I  have  evidences  which,  to  me,  are  entirely  satisfactory.  These  evidences 
are  derived  from  the  following  facts  and  circumstances;  1st.  From  Dr.  Locke'*s  character  as  a  man  of  science 
and  ingenuity.  2d.  Dr.  Locke  has  invented  a  clock,  (not  a  "  Magnetic  Clock,"  but  a  clock  known  as  his 
**  Gravity  Escapement,")  which  has  been  constructed  by  Harper,  of  Philadelphia,  who  has  sent  me  an  account 
of  its  performance  for  several  months.  It  surpasses,  in  regularity  of  rate,  any  of  the  clocks  in  this  Observatory ; 
of  which  there  are  four,  by  the  most  celebrated  European  makers.  This  fact  furnishes  evidence  that  Dr.  Locke 
is  familiar  with  clock-work  and  clock  machinery.     3d.  The  fact  that  the  electro-magnetic  circuit  can  be  made 
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and  broken  by  a  clock  is  well  established.  Clocks  to  do  this  have  been  set  up  in  various  parts  of  the  worid. 
4th.  ICo  one  who  has  seen  the  operator  in  our  Telegraphic  offices  making  and  breaking  the  circuit,  and  there- 
by causing  his  registering  apparatus  to  make  lines  and  dots  on  a  fillet  of  paper,  as  it  rolls  under  the  pen,  can 
doubt,  if  a  clock  were  substituted  in  place  of  the  operator  to  make  or  break  circuit  eveiy  second,  but  what  we 
diould  have  measures  of  the  length  of  paper  which  passed  under  the  pen  during  every  second  of  time  beat  by 
the  clock;  and  that  we  should  thus  obtain  on  the  paper  a  linear  measure*  expressive  of  a  second  of  time;  and 
that  by  subdividing  this  linear  measure,  supposing  it  to  be  an  inch,  into  tenths  and  hundredths,  we  should  have 
the  means  accurately  of  dividing  seconds  of  time  into  tenths  and  hundredths  also.  I%i$  is  the  germ  of  Dr. 
Lockers  invenUon.  5th.  It  is  equally  evident  that  an  operator  may  make  this  pen  make  other  marks  on  the 
tame  paper  while  it  is  also  marking  seconds  for  the  dock. 

Thus  while  the  clock  is  making  marks  like  those  on  the  enclosed  slips  at  1',  2*,  3%  4%  and  so  on,  if  an  ob- 
server touch  a  key  at  the  moment  of  observation,  which  moment  may  occur  several  times  while  the  clock  is 
making  a  line  as  per  slips,  (used  only  for  illustration,)  he  will  cause  the  pen  to  lift  up  and  make  marks  as  at  a, 
6,  and  c,  between  1'  &  2%  3'  &  4',  6'  &  7',  and  so  on ;  and  then,  to  know  the  precise  instant,  to  the  fraction  of 
a  second,  when  the  observation  was  made,  the  observer  has  but  to  measure  the  distance  of  this  break  from  the 
beginning  or  end  of  the  seconds  marked  by  the  clock.  6th.  And,  therefore,  I  have  the  evidence  of  my  own 
understanding  that  a  clock  to  do  what  I  have  proposed  can  be  put  up,  and  I  know  of  no  one  who  is  better,  or 
even  as  well,  qualified  as  Dr.  Locke  to  superintend  the  erection  of  it. 

Respectfully,  &c., 

M.  F.  MAURY. 


On  the  7th  December,  1849,  we  commenced  to  observe  with  the  Chronograph,  much  to  the  delight  and 
satisfaction  of  the  observers.  The  only  desideratum  now  felt,  being  some  more  convenient  plan  than  any  yet  de- 
vised and  tried  for  recording  the  observations;  for  all  these  plans:  fillet,  cylinder  and  clock,  have  their  practical 
inconveniences,  which,  though  they  do  not  amount  to  difficulties,  are  nevertheless  not  so  convenient  as  they 
would  be,  did  they  not  require  so  much  of  the  observer's  time  the  next  day,  to  read  off  the  observations  and 
enter  them  in  his  hand-book. 

For  further  explanation  as  to  certain  parts  and  principles  of  this  machine,  I  refer  to  Dr.  Locke's  Report 
to  me,  dated  January  1st,  1850,  and  received  April  4th,  of  the  same  year ;  as  per  the  following  letter: — 

Lieut.  Maury  to  Secretary  of  the  JVavy. 

National  Observatory,  Washington  City^  April  4,  1850. 
Sir, — I  have  the  honor  to  transmit  herewith  the  report  of  Dr.  Locke,  partly  in  manuscript  and  partly  in 
print,  concerning  his  Electro-chronograph,  which,  by  the  act  of  March  3,  1849,  he  was  authnrfzcc  to  erect  for 
the  Observatory.     This  instrument  quite  equals  expectations,  and  no  astronomer  who  may  hereafter  witness  its 
operations,  will  consider  the  furniture  of  his  observatory  complete  without  an  Electro-chronograph. 

It  has  been  applied  to  many  uses  and  purposes  that  were  not  contemplated  at  first,  and  it  is  theoretically 
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applicable  to  others  to  which  it  has  not  yet  been  applied.  To  some  of  these  your  attention  was  directed  by  my 
letter  of  21st  of  February,  1850.  I  have  suggested  others  as  agenda  to  Dr.  Locke,  who,  though  he  has  done 
all  and  more  than  the  act  of  Congress  of  1849  required  at  his  hands,  continues,  with  great  zeal  and  liberality 
to  devote  his  time  and  means,  not  only  in  constructing,  improving,  and  perfecting  all  parts  of  the  machinery 
but  also  in  all  matters  connected  with  the  convenience  of  the  Observatory,  and  the  accuracy  of  the  results. 
The  law  required  him  to  construct  his  "Magnetic  clock,"  as  the  Electro-chronograph  was  then  styled,  at  the 
the  National  Observatory ;  and  this  he  might  have  done,  in  a  few  minutes,  with  the  help  of  a  gimlet,  a  bit  of 
wire,  and  a  globule  of  mercury  no  larger  than  a  pea;  but  with  his  characteristic  liberality,  he  has  constructed 
and  mounted  a  most  beautiful  clock,  and  at  his  own  expense  has  provided  everything  in  the  most  complete 
manner  connected  with  the  registering  apparatus. 

He  has  never  hesitated  to  condemn  any  part  of  the  machinery  to  which  the  least  objection  has  been  made 
and  to  substitute  new  and  improved  therefor,  but  he  continues  to  devote  his  time  without  further  charge,  to  the 
still  further  improvement  of  that  which  he  has  already  done,  and  which  has  proved  so  satisfactory.  It  is  a 
question  whether  the  registering  apparatus  itself  may  not  be  driven  by  the  clock ;  and  more  important  still,  Dr. 
Locke  has  voluntarily  offered  to  apply  his  clock  in  such  a  manner  to  the  large  Equatorial  as  to  give  it  "clock 
motion."  Should  he  succeed  in  this  as  well  as  he  has  done  in  other  respects,  he  will  afford  science  another 
boon  of  which  astronomers  will  be  glad. 

Very  respectfully,  &c., 

M.  F.  MAURY. 
Hon.  William  Ballard  Preston, 

Secretary  of  tlie  Jfavy^  Washington^  D.  C, 


The  following,  together  with  the  plates  and  diagrams,  are  extracted  from  that  Report: 
"  It  has  been  stated  that  dry  electricity  produces  conspicuous  effects,  such  as  attraction  and  repulsion,  when 
accumulated  and  confined  by  non-conductors;  but  when  it  is  discharged  through  conductors,  it  passes  instant- 
ly, showing  phenomena  much  less  remarkable,  and  ordinarily  not  noticeable. 

"  But  the  electricity  of  the  galvanic  battery,  on  the  contrar)',  produces  its  most  decided  effects  when  it  flows 
in  a  stream  along  the  conductor,  or  rather  as  I  have  described  it,  when  it  revolves  around  the  closed  circuit, 
the  battery  being  a  part  of  it;  and  shows  only  a  very  feeble  trace  of  electrical  action,  when  that  circuit  is 
broken  in  the  slightest  degree ;  even  a  film  of  metalic  tarnish,  inconceivably  thin,  being  sufficient  to  stop  the 
electric  motion.  While  the  electricity  is  thus  revolving  around  the  circuit,  be  it  ever  so  long,  certain  effects 
are  capable  of  being  produced  at  any  part  of  it,  and  may  be  repeated  or  multiplied  indeed  along  the  whole  line. 
Amongst  these  effects  is  the  production  of  magnetism  in  soft  iron,  giving  rise  to  a  department  of  Physics, 
called  Electro-Magnetism.  Although  this  production  of  magnetism  was  not  discovered  in  this  country,  yet 
some  of  the  most  prominent  laws  and  properties  of  the  Electro- magnet  were  ascertained  and  investigated  by 
Prof.  Henrv,  at  Albanv.  ; 
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in  wlii^h'  P  tepre^ts  an  iron  pendulam,  drawn  forcibly  into  the  position  represented,  when  the  electrici^  Bowr 
through  the  'wire  W  W,  but  which  will  fall  back  into  the  first  position,  represented^  by  doited  lines,  when  die 
electricity  is  interrupted.  Here  it  is  seen  that  an  operator  at  any  distance  on  the  circuit  can  command  a  motion 
and  power  at  a  distance  by  means  of  a  motion,  at  his  station,  so  simple  as  the  laying  of  one  wire  upon  another, 
and  removing  it,  an  operation  which  chises  and  breaks  the  circuit,  and  thus  moves  or  interrupts  the  electricil;; 
even  more — he  has  this  power  at  any  number  of  places  along  the  circiut  vrtiere  magDetsia^  be  inserted.  Tfati 
ii.ahown  in  figure  3  belowi. 

Fi8.  3. 
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'*  Tn  this  figure  K  represents  the  circuit  broken  by  one  wire  being  lifted  from  the  other;  B,  the  battery ;  M 
M,  Electro- magnets ;  P  P,  their  armatures  in  the  position  of  the  broken  circuit ;  but  let  the  hand  at  K  drop  the 
one  wire  upon  the  other,  and  instantly  both  the  iron  pendulums  at  P,  will  be  drawn  into  the  dott«.d  po 
utions. 
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^'Such  then,  is  the  simple  element  of  Prof.  Morse's  Telegraph,  and  such  the  elements  of  its  parts,  which 
I  have  by  no  means  attempted  to  represent  in  actual  form,  but  merely  in  such  form  as  to  communicate  the  gene- 
ral ideas. 

"  Suppose  now  the  vibrating  or  reciprocating  pendulum  P,  (Fig.  3,)  to  have  a  style  or  point  P,  which  when 
drawn  up  to  the  dotted  position,  will  have  a  strip  of  paper  drawn  forward  under  its  pressure,  by  means  of  a  lo- 
cal train  of  wheels,  called  a  Register,  or  a  Registering-machine;  and  we  see  plainly  how  the  distant  operator 
has  the  power  to  make  dots,  lines,  or  blanks,  on  that  moving  strip  of  paper  of  such  number  and  length  as  he 
pleases.  For  while  he  closes  the  circuit  at  K,  the  pen  is  drawn  against  the  running  fillet  of  paper  at  P  P  and 
creases  it  visibly  until  the  wire  at  K  is  again  lifted,  when  the  power  ceasing,  the  pen  falls  back,  and  the  blank 
paper  passes  forward.     Thus  may  be  generated  the  following  characters: 

Fig.  4. 


or  any  other  that  depend  on  blanks,  dots,  and  lines,  of  all  varieties  of  length. 

"  The  circuit  is  closed  in  actual  practice  by  an  appropriate  apparatus,  called  a  key,  and  broken  by  means  of 

a  spring  to  the  key  itself.     Thus  the  touch  of  the  finger  causes  a  line  or  dot  according  to  duration;  and  the 

removal  of  it  permits  a  blank  on  the  fillet,  which  is  supposed  to  move  continuously,  with  a  motion  nearly  uni- 
form. 

"  If  the  reader  does  not  understand  the  preceding  brief  explanations,  he  will  please  admit  the  well-known 

fact  that  an  operator  at  any  one  station  A,  can,  by  touching  one  wire  upon  another,  cause  a  style  or  pen  at  any 

other  telegraph  station,  B,  to  press  upon,  and  mark,  a  moving  fillet  of  paper ;  and  that  by  lifting  the  same  wire 

from  the  other,  he  can  discontinue  that  marking.  Or,  in  other  words,  that  the  style  or  pen  at  B  will  be  moved 
up  or  down  on  the  paper  just  as  the  operator  at  A,  moves  the  wire  in  his  hand  up  or  down.  Consequently  the 
operator  at  A,  has  command  of  these  reciprocating  motions,  or  of  the  pen,  at  B,  and  can  control  them  at  his 
pleasure. 

"Another  method  of  producing  a  controlable-electrical  effect  through  extended  conductors,  is  used  by  Mr. 
Bain.  It  dispenses  with  the  mechanical  power  of  the  Electro-magnet,  and  substitutes  a  chymical  agent  by 
which  it  generates  a  line  broken  into  dots  and  lines  with  intermediate  blanks,  the  same  in  general  as  those  used 
in  Morse's  Telegraph,  described  above.  Instead,  however,  of  the  mechanical  reciprocations  by  the  Electro- 
magnet, the  pen  or  style  which  must  be  of  iron  or  steel,  is  in  continual  contact  with  a  moving  fillet  of  paper, 
moistened  with  a  chymical  liquid,  susceptible  of  change  of  color,  by  electrical  agency.  The  result  is  that  while 
the  circuit  is  closed  and  the  electricity  revolving,  a  blue,  ink-like  line  is  generated,  but  interrupted  the  moment 
the  circuit  is  broken,  or  the  flow  of  electricity  by  any  other  means  prevented.  All  this  does  not  change  in  the 
least  the  manipulations  of  the  operator  or  writer,*  but  only  the  mode  of  registering  or  recording  his  work.  It 
will  be  evident  in  the  sequel  that  either  of  these  modes  of  recording  or  imprinting  the  electrical  interruptions, 
may  be  adopted  in  the  Chronographic  operations  of  the  clock. 


(^oek  Ittterrvptiont  t>f  the  (XrcvU. 

"  It  is  evideDt  that  the  movemeot  of  a  clock  may  be  made  alternately  to  break  and  close  the  electric  di^ 
cuit,  instead  of  the  hand  of  the  operator,  and  this  mode  of  interruplIoD  has  been  used  in  Europe  since  about 
the  year  1840,  for  the  purpose  of  causing  Electiu-magneta  at  a  distance  to  vibrate  an  armature,*  and  t^  that 
nrtans  to  impel  tmj  number  of  distant  secondaiy  clocks  to  moTeaimultaneously  with  Uie  primitire  orintanipt- 
iog  dock.  Anasgements  of  ibia  kind  bare  been  made  bj  Professor  Sleinh»l,  bj  Mr.  Bain,  and  by  Profes- 
9tk  Wheatstone.  Bat  none  of  tbem,  so  fer  as  can  be  learned,  has  ever  used  the  clock  interrupter  for  the 
ftu^oBe  of  printing  the  units  of  time,  and  for  inter-printing  at  the  same  time  the  records  of  observations  ot  pass- 
ing events ;  nor  vere  the  clock  interrupters  invented  by  &em  capable  of  being  used  for  that  purpose. 

"I  propose  in  this  paragraph,"  says  Dr.  Locke,  *' to  give  an  abstract  or  intdlectual  description  ofmyChro- 
oogiaph,  reserving  the  special  description  of  its  mechanical  arrangements  for  a  separate  article. 

"  The  reader,  who  is  supposed  to  have  acquired  a  knowledge  of  the  elements  of  Electro-telegraphing,  just  de- 
scribed, will  perceive  that  by  substituting  a  clock  interrupter  instead  of  the  operating  telegrapher,  there  will  be 
generated  in  the  registering  machine  carrying  the  paper  fillet,  a  species  of  character  of  great  unifonnity,  which 
will  consist  of  dots,  short  lines,  or  long  lines,  and  short  breaks,  according  to  the  dnnUion  of  the  contact,  and 
the  supplementary  duraticn  of  the  break,  ediibiting'the  following  modificatioDS : 

Fi«.  6. 


"  Besides  the  clock  interrupter,  or  the  clock  alternately  making  and  breaking  the  circuit,  I  introduce  into 
the  same  circuit,  at  any  other  point  of  the  same,  a  hand-key,  either  for  making  or  breaking  the  circuit,  but  used 
by  me  mostly  for  breaking  the  circuit 

"  This  is  like  a  flute-key,  and  by  its  spring,  generally  keeps  the  circuit  closed,  but  by  touch  that  circuit  is 
broken,  and  continues  so  till  the  fingeris  removed. 

"  This  constitutes  the  simple  key.  But  another  modification  called  the  Metrotome  key,f  is  so  constructed, 
that  after  a  momentary  touch  it  holds  the  circuit  open  for  a  ^ven  time,  say  one-half  of  a  second,  and  then 
closes  it,  without  any  special  attention  from  the  operator. 

"  Thus  it  appears  that  the  circuit  i^cut  by  two  interrupters,  the  clock  and  the  key;  and  it  should  be  ob- 
served, while  that  circuit  is  broken  by  one  of  them,  the  other  cm  produce  no  effect,  for  when  a  circuit  is 
broken  in  one  place,  its  use  as  a  circuit  is,  for  the  time  btirg,  nullified,  and  no  electrical  e0ect,  either  po^iiivc 
or  negative,  can  be  produced  by  its  means.     On  account  of  this  condilion,  there  is,  under  ordinary  cirtuiu- 


I  a  leclmiral 
meaning 


:nl  term  nppHed  (o  ihe  piece  of  iron  which  n  mngnet  mtmcts.     It  is  somelimeB  also  called  the  Kepjiei 
that  which  measures  a  break  or  inlerruption. 
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stances  of  a  single  baiter}',  a  single  circuit  and  a  single  clock,  an  evident  necessity  that  so  far  as  the  clock  is 
concerned,  the  circuit  should  be  kept  as  nearly  closed  as  possible,  in  order  to  leave  the  metrotome  key  in  a 
condition  capable  of  efficient  action.  I  have  therefore  for  Longitude  operations,  adopted  such  a  clock  inter- 
rupter, as  will  generate  the  time-scale  No.  3,  in  the  above  figure,  but  for  the  work  of  a  local  observatory,  other 
time-scales  may  be  used. 

**  I  invented  almost  immediately  the  Reverse  Register,  or  rather  it  was  suggested  by  my  son,  Joseph  M. 
Locke. 

"By  means  of  this  reverse  contact  which  maybe  introduced  either  in  the  local  or  receiving  magnet, 
the  pen  or  style  makes  its  mark  while  the  circuit  is  broken,  and  runs  a  blank  while  it  is  closed.  In  the 
Observatory  Chronograph,  just  erected,  it  is  effected  by  means  of  the  contact  of  the  receiving  magnet,  and  by 
such  mechanism,  that  while  the  clock  interruptions  are  unchanged,  and  continuing  to  be  the  slightest  possible, 
the  circuit  being  almost  continuously  closed  agreeably  to  the  fundamental  condition,  the  registering  can  be 
changed  from  lines  to  dots  instantly,  by  touching  an  extra  stop  or  key  on  the  receiving  magnet.  Thus  the 
operator  may  use  at  his  option,  scales  3,  or  1,  in  the  above  figure;  when  he  uses  scale  1,  his  observation  marks 
will  be  positive  lines  instead  of  blanks. 

"  I  am  aware  that  by  two  batteries  and  a  complicated  system  of  interruptibn,  a  dotted  time-scale  may  be 
used.  In  the  sequel  it  will  appear  that  I  had  invented  a  key,  adapted  to  this  use,  but  the  more  simple  mode 
is  preferable. 

"  Now,  A%4th  a  clear  view  of  the  revolution  of  electricity  through  the  closed  circuit,  including  in  its  course 
the  battery,  the  clock,  the  break  circuit  key,  and  the  registering  machine,  all  of  which  are  a  part  of  the  circuit 
itself,  the  following  operations  become  intelligible. 

"  The  clock  by  its  ordinary  going,  causes  the  registering  machine  to  mark  an  interrupted  time-scale,  on  the 
running  fillet  of  paper,  as  in  3,  Figure  5  above,  or  in  dots  as  in  1,  or  as  below: 

Fig.  6. 


each  mark  denoting  a  unit  of  time,  say  a  second,  which  time- scale  may  be  issued  at  any  distance  from  the 
clock  itself.  The  evident  effect  of  touching  the  break  circuit  key,  and  thus  interrupting  the  flow  of  electricity 
will  be  to  cause  an  instantaneous  blank  in  the  time-scale  thus: 
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"  Here  the  commencement  of  this  blank  or  break  in  the  fourth  line  (Fig.  7)  shows  that  the  key  was  touched  in 
the  midst  of  a  measured  second,  and  about  one-tenth  part  from  its  commencement  towards  its  end.  This  fraction 
of  the  second  can  evidently  be  ascertained  with  as  much  precision  as  we  are  enabled  to  measure  such  an  ex- 
tension. The  value  of  the  fraction  is  not,  however,  supposed  to  be  obtained  by  simply  measuring  the  length 
of  the  single  short  line  immediately  before  the  blanks  ;  but  the  length  of  the  lines  immediatdy  preceding  W^ 
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■ucceeding  the  broken  second,  mnst  also  be  meaBured,  and  the  mean  of  the  two  must  be  used  a«  a  diTisor 
into  the  short  line,  the  quotient  -will  be  the  fiction  of  the  second  at  which  the  key  was  touched.  Here 
dien  we  have  the  means  of  recording  very  precisely,  and  with  the  &cili^  of  a  touch,  the  exact  moment  of  the 
occurrence  of  any  event.  As  astronomical  phenomena  are  of  the  utmost  importance  to  be  so  recorded,  the 
Chronograph  has  been  applied  to  that  use. 

"  The  toothed  wheel  e,  is  attached  finger-tight  to  the  seconds  hand  arbor,  and  as  it  revolves,  the  teeth,  60 
in  number,  trip  the  tilt  hammer  t,  by  acting  on  the  jeweled  verge  at  m,  and  thus  cause  the  intemiption  at  the 
insulated  cylinder  o. 

"  It  is  essential  that  the  tilt  hammer  handle  should  oigage  the  toothed  wheel  at  an  angle  of  .45°  bdow  the 
Une  joining  Ae  centre  t^  action  of  the  whed  and  the  hammer,  in  order  diat  the  motions  of  lifting  the  tilt  ham- 
mer and  escaping  from  its  handle  shall  be  equal.  In  some  attempts  to  use  my  interrupter,  the  tilt  hammer  aition 
was  actually  placed  in  the  line  of  junction  when  the  motion  of  escape  was  only  the  difference  between  the  ra^ 
and  the  Mecants,  which  at  this  point  is  inconsiderable.  The  consequence  was  that  the  least  error  in  ttie  length 
of  the  teeth  would  cause  a  grave  error  in  the  lifting  of  the  hammer.  The  brief  direction  is,  that  the  tilt  hammer 
handle  should  neither  coincide  with  the  tangent  to  the  toothed  wheel,  nor  be  perpendicular  to  it,  but  at  an  angle 
of  46  degrees  with  it  as  in  the  figure. 

"When  the  tilt  hammer  is  at  repose  on  the  cylinder,  the  electrici^  which  may  be  supposed  to  enter  at  die 
damp  P,  passes  along  the  insulated  conductors^  and  g,  enters  the  platinum  pivot  of  tilt  hammer  (,  running  id 
^atinum  bushed  holes,  passes  along  the  hammer  and  enters  the  platinum  c]4inder  o,  throogfa  a  platinum  point, 
thence  it  passes  along  the  contact  t,  to  the  conductors  A  and  I,  to  the  other  binder  N,  and  thence  by  a  wire  to 
the  battery.  As  the  tilt  hammer  is  tripped  every  second,  the  Morse's  Registering  machine  would  record 
seconds  in  a  manner  already  described.  , 

"If  the  toothed  or  electrical  wheel  be  so  a<^u8ted,  as  to  let  the  jeweled  vei^  of  the  tilt  hammer  rest  betweeo 
the  teeth  during  the  current  second  and  be  tripped  only  suddenly  at  every  escape,  then  the  time-scale  will  be  a 
line  with  slight  breaks  as  below. 
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"  But  if  it  be  so  adjusted,  by  a  slight  turning  of  the  wheel,  that  the  jewel  shall  repose  on  the  point  of  iHe 
tooth  during  the  current  second,  and  only  drop  between  the  teeth  at  the  escape  of  the  seconds  or  crown  wheel, 
then  the  contact  will  be  only  momentary,  and  the  time-scale  generated  will  be  dots  as  below.  ' 


"  Every  intermediate  grade  of  scale  can  be  obtained  by  adjustment.     Thus  the  clock  is  made  to  print  or 
mark  down  SEconns  of  time. 
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^^  Of  the  marking  of  minutes. 
"One  of  the  60  teeth  of  the  Electrotome  wheel  is  §ut  rff,  and  consequently  at  every  revolution  of 
the  wheel,  one  break  to  indicate  seconds  is  omitted,  or  on  the  dotting  adjustment,  a  line  would  be  produced 

as  below  : 

^^Firstj  in  the  linear  adjustment^ 

Fig.  10. 


where  it  will  be  seen  at  the  caret  a  break  is  wanting;  and  the  recurrence  of  this  omission  indicates  the  zero  or 
commencement  of  the  minute.  In  this  manner  are  minutes  marked  on  the  time-scale  fillet.  2d.  In  the  dot- 
ting adjustment  as  below: 


Fig.  11. 


"  Either  the  beginning  or  the  end  of  this  long  line  may  be  assumed  as  the  minute  ^ero. 

"  To  mark  every  five  minutes,  an  extra  wheel  had  been  introduced  which  is  driven  by  the  third  wheel  of  the 
clock  and  revolves  every  five  minutes.  On  the  projecting  arbor  of  this  wheel  is  placed  a  socket,  like  that  of  the 
common  clock  hand  to  be  crowded  finger  tight.  From  this  socket  projects  backward  a  piece  like  a  counter- 
poise to  a  hand  and  made  fast  to  the  socket.  To  this  again  is  added  the  long  index  v,  movable  circularly 
around  the  centre,  but  with  its  short  end  bent  up  and  entering  a  mortice  v'  in  the  fixed  projection,  just  described, 
where  it  is  adjustable  by  the  two  little  thumb  screws  placed  antagonists  to  each  other  at  v^.  Approximate  ad- 
justment is  to  be  m^ide  by  slipping  the  main  socket,  but  the  final  more  precise  adjustment  of  the  five  minute  pe- 
dal is  to  be  made  by  the  screw  at  t?\  At  the  long  end  of  this  index  is  attached  the  pedal  p  like  a  foot  to  an 
ankle.  At  the  lowermost  point  of  the  revolution  of  the  five  minute  index,  an  arm  in  convextion  with  this  pedal 
comes  in  contact  with  an  inclined  plane,  and  in  the  further  progress  of  the  index  it  flexes  or  lifts  the  pedal  on 
its  ankle  joint,  raising  the  toe  upwards — finally  the  arm  drops  suddenly  and  lets  the  pedal  fall  upon  the  tail  of 
a  little  tilt  hammer  V.  This  hammer  has  its  platinum  anvfl  above  it,  and  the  circuit  is  thus  closed  between  the 
conductors  J  and  /c,  which  it  will  be  seen,  are  only  branches  of  the  two  conductors^  and  A,  or  of  i  and  k.  This 
cut-off  circuit,  being  thus  closed,  the  electricity  passes,  during  the  continuance  of  the  contact,  and  disregards 
the  interruptions  of  the  electrotome  wheel  c.  A  continual  line  will  be  the  result  on  the  time  scale.  This  line 
can  be  adjusted  to  any  part  of  the  minute  by  turning  the  socket  on  the  arbor — and  it  can  be  adjusted  in  its  dura- 
tion by  a  screw  at  w^  which  moves  the  inclined  plane  nearer  to,  or  farther  from  the  end  of  the  five  minute  tilt 
hammer.     I  have  preferred  to  fix  this   five  minute   signal   to  commence  about  four  seconds  before  the  minute 

zero  and  to  continue  two  seconds,  when  the  fillets  will  be  marked  thus: 

I 

Fig.  12, 

5  Minute  Minute 

signal.  zero. 
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"  It  should  be  DOted  that  the  five  minutes  do  not  end  exactly  at  the  five  minute  mark,  but  are  continued  to 
the  next  minute  zero;  the  minute  zero  being  theazero  of  everything,  the  beginning  of  a  seciHid,  of  a  minute, 
Id  a  five  minute  period,  of  an  hour,  of  a  day. 

"(^the  marking  of  ZVS.KY  hour. 

"This  ia  done  essentially  in  the  same  manner  as  the  marking  of  every  five  minutes,  the  bdez  and  ped^ 
being  placed  on  the  arbor  of  the  wheel  which  revolves  once  in  an  hour,  viz :  the  centre  or  minute  hand  wheel. 
The  pedal  is  raised  however  by  passing  over  a  pin  at  n.  This  signal  has  been  placed  a  few  seconds  a/ler  the 
minute  zero,  the  5  minute  signal  being  bt/ore  the  same.  At  the  beginning  of  every  hour,  then,  the  three  seve- 
ral signals  occur  consecutively,  thus: 
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the  true  commencement  of  the  hour  being  at  the  minute  zero. 

"  It  should  be  added  with  regard  to  the  electrical  works  represented  in  Plate  I,  that  they  are  situated  bdiiad 
the  dial,  and  in  front  of  the  main  plate  of  the  clock  to  which  tbey  are  attached.  They, are  insulated,  as 
are  aU  other  parts  of  the  registering  machines,  requiring  it,  by  thin  non-conducting  laminte  interposed  in  meta). 
lie  joints,  the  work  having  been  made  oiiginally  as  if  no  insulation  were  to  be  used :  I  have  used  for  that  pu^ 
pose  thin  lamine  of  ivory,  toitoise  shell,  split  and  flattened  quiUs,  and  layers  of  mica.  To  insulate  a  piece 
screwed  oo,  I  place,  say  mica  underneath  it,  bush  the  hole  for  the  screw  with  a  quill,  and  put  under  the  head 
of  it  a  collet  of  pearl. 

"  I  am  thus  enabled  to  dispense  with  the  instabili^  of  wooden  bases  and  substitute  brass  plates.  So  far  as 
I  know  this  system  of  insulation  is  new. 

"Of  tfu  positions  of  the  several  EUctrotomes  in  Plate  I,  in  relation  to  time  being  recorded  on  the 
time- scale  fillet. 
*^  The  minute  zero  indicated  by  the  deficient  tooth  x,  has  passed  the  seconds  tilt  hammer  5  seconds.  The 
5  minute  pedal  has  dropped  from  the  handle  of  the  5  minute  tilt  hammer,  which  by  its  counterpoise,  has  fallen 
from  its  anvil  above  it,  and  broken  the  circuit.  The  hour  pedal  has  dropped  from  its  elevation  pin  n,  and  is 
still  on  the  tilt  hammer  handle  at  f,  and  of  course  the  hour  signal  is  being  generated  by  the  registering  machine 
wherever  it  may  be  placed. 

"Whenever  the  dotting  method  of  indicating  seconds  is  adopted  by  adjustment,  the  several  signals  above 
Scribed  will  atiU  be  long  lines  as  before. 

"^n  independent  Elecirotome  Jbr  seconds. 
"An  arm  is  screwed  to  the  arbor  of  each  detent,  and  running  each  horizontally  about  half  an  inch,  turns  off 
at  right  angles,  and  comes  forward  through  a  slit  in  the  front  plate  in  the  form  of  a  pivot  at  q  q.     Two  light 
tilt  hammers  pivoted  on  platinum  concentrically  with  the  arbors,  extend  horizontally,  and  passing  over  these 
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pivots,  rest  on  the  platinum  beds  of  the  two  conductors  u  u,  connected  with  the  binding  screws  at  the  corners 
of  the  plate.  The  ends  of  these  conductors  act  as  free  springs,  and  are  adjustable  by  means  of  the  screws  y  y, 
on  whieh  they  rest.  Now,  as  the  detents  are  lifted  a  little  at  the  extreme  of  every  arc  of  the  pendulum,  these 
tilt  hammers  will  be  lifted  by  the  arms  over  which  they  pass,  and  in  their  descent  they  will  repay  to  the  pendu- 
lum the  momentum  which  they  had  borrowed  by  being  raised. 

"A  circuit,  including  this  apparatus,  by  screwing  its  wires  to  the  two  binders  A  and  B,  would  record 
seconds.  It  is  my  own  invention,  and  is  the  least  objectionable  of  any  pendulum  Electrome  known  to  me. 
It  can  be  used  at  the  same  time  with  the  toothed  Electrotome,  and  will  have  certainly  alf  the  accuracy  of  the 
pendulum's  motion.  But  I  am  so  tenacious  of  a  pendulum  entirely  unembarrassed,  that  I  prefer  the  other 
method  of  operating,  and  I  have  accordingly  left  it  detached  from  the  pendulum. 

*^ Method  of  recording  observations  in  the  time-scale  in  such  manner  that  the  exact  moment  at  which  the  observed 

phenomenon  occurred^  shall  be  marked  down  permanently  on  the  time-scale  fillet. 

"  This  is  done  ordinarily  by  means  of  the  break  circuit  key,  which  being  inserted  into  the  circuit  of  wires  at 
any  place  where  phenomena  are  to  be  observed,  is  struck  or  tapped  like  a  flute  key  at  the  punctum  of  time  to 
be  noted,  where  a  blank  is  commenced  in  the  midst  of  the  time-scale,  and  continued  until  the  circuit  is  restored, 
or  the  key  is  permitted  to  rise.  The  following  is  the  appearance  of  the  time-scale  fillet,  marked  with  observa- 
tions properly  interpolated  into  the  time  record.     See  Fig.  7,  p.  27. 

"In  order  to  read  this  register  or  ascertain  the  value  of  the  quantities,  the  seconds  from  some  known  point 
on  the  scale  must  be  counted,  and  a  fraction  of  a  second  just  previous  to  the  obser\  ation  must  be  measured  by 
any  of  the  known  methods  of  measuring  extension  and  the  whole  second,  or  better  the  two  whole  seconds,  con- 
tiguous to  the  observation  must  also  be  measured,  and  the  first  or  fractional  quantity  must  be  divided  by  the 
half  sum  of  the  two  seconds,  and  the  quotient  will  express  the  true  fraction  of  the  second  at  which  the  phe- 
nomenon happened.  The  half  sum  of  two  contiguous  seconds  is  used  to  avoid  a  frequent  error  of  the  clocks 
being  a  little  out  of  beat.  It  is  evident  that  the  admeasurement  of  the  lines  on  the  fillet  may  be  made  either  by 
the  dividers  and  diagonal,  plane  scale  and  vernier,  or  angularly  by  passing  the  fillet  around  a  cylinder  and 
reading  by  vernier  and  micrometer. 

"  It  will  be  observed  that  in  using  the  dotting  scale,  observations  involving  the  fraction  of  a  second  cannot 
be  made,  as  the  broken  circuit  will  give  no  signal  by  breaking  it  again. 

"It  will  sometimes  happen  that  the  observation  break  will  commence  somewhere  in  the  midst  of  one  of  the 
little  breaks  between  the  seconds,  and  thus  be  rendered  indefinite  to  a  small  extent.  To  avoid  even  the 
smallest  error,  a  peculiar  key  has  been  invented,  called  the  metrotome  key,  which  records  observations  by 
means  of  breaks,  which  are  of  a  measured  time  length,  and  thus  enables  the  observer  to  calculate  this  observa- 
tion from  either  the  one  end  or  the  other  of  that  break.  •  •  •  •  • 

"A  very  vexatious  difficulty  often  presents  itself  in  the  operation  of  the  Electrotome  or  Interrupter,  the  sur- 
face of  the  platinum  becoming  either  oxidized  by  the  galvanic  action,  or  in  some  other  way  rendered  a  non- 
conductor, the  work  will  sometimes  cease  to  be  performed. 
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*'  To  avoid  this,  Piof.  House,  the  inventor  of  the  printing  telegraph,  suggested  that  some  medutmsm  be 
devised  by  which  the  point  of  contact  should  be  continually  changed  and  the  surface  be  continually 
wiped. 

"  Plate  I,  Fig.  2)  exhibits  the  plan  I  have  adopted  for  the  puipose.  It  is  the  machinery  by  which  the  con- 
tact roller  0,  described  in  Fig.  1,  is  made  to  revolve  spirally  under  the  tilt  hammer;  A  A,  is  the  main  plate  of 
the  clock ;  M,  is  a  portion  of  the  main  wheel  or  barrel ;  n  n,  is  a  section  of  a  thick  toothed  uriieet,  attached  to 
the  barrel,  and  baviug  a  rachet  and  click  within  itself. 

"  This  wheel  has  72  teeth,  and  engages  and  turns  two  other  wheels,  both  moving  separately  on  the  common 
axis  X  X,  one  having  72  teeth,  and  the  other  71  teeth,  consequently,  when  the  main  wheel  shffU  have  turned 
once  round,  these  two  wheels  y  and  z,  will  have  changed  their  rotation  to  each  other  one  tooth,  and  would  not 
again  come  to  the  same  position  untQ  72  revolutions,  a  period  of  36  days. 

"The  wheel  z,  causes  the  platinum  cylinder  0,  to  revolve. with  it,  being  both  fastened  to  the  same  axis,  and 
the  wheel  y,  causes  the  cam  cylinder  o,  to  revolve  with  its  own  rale,  being  attached  to  the  same  tubular  axis 
which  includes  the  axis  of  z.  This  cylinder  is  grooved  spirally,  like  a  s< 
again  the  other  half  round  in  the  opposite  direction,  thus  presenting  wh 
handed  thread  returning  into  each  other.  A  pin  t,  fastened  by  a  kneed 
And  compels  the  cam  and  also  the  cylinder  O,  while  they  revolve,  to  have 
forwards,  or  as  the  figure  lies,  to  the  right  and  to  the  left.  Hence,  th< 
touch  the  platinum  cylinder  successively  in  a  spiral  line,  and  as  the  relati 
ing,  it  will  not  repeat  the  same  track  again,  until  72  revolutions,  and  p 
and  the  rachets  will  likely  give  to  it  a  new  starting  point. 

"  The  track  described  by  the  contact  point  on  the  cylinder  will  thus  be  a  lozenged  shaped  checker- work 
like  the  thread  of  an  old-bshioned  bossed  ball  of  sewing  thread  or  a  ball  of  twine.  Underneath  the  cylinder  0, 
is  a  leather  wiper,  pressed  upward  by  a  lever,  and  a  weight  attached  to  an  arm  as  seen  in  Fig.  1,  to  the  right 
of  the  cylinder  0. 

"  If  it  be  true  as  supposed  by  some,  that  the  galvanic  current  actually  transposes  platinum  from  one  pole  lo 
the  other,  as  it  does  charcoal  in  the  deflagrater,  then  the  platinum  cylinder  should  be  made  the  accumulating 
pole,  that  the  accumulated  mailer  might  be  constantly  wiped  away. 

"  The  Electrotome  is  thus,  I  hope,  made  to  be  a  self-preserving  machine.  •  •  • 

"  Subsequent  to  my  letter  to  Lieutenant  Maury,  several  letters  were  exchanged  and  several  problems  pro- 
posed by  him  in  reference  to  adapting  the  graphic  mode  of  observing  to  Ihe  work  of  a  local  observatory. 

"  To  this  subject  I  immediately  turned  my  attention.  One  of  the  first  problems  proposed  by  hira  was  lo 
dispense  if  possible  with  a  multiplicity  of  clocks,  each  of  which  required  a  different  equation  for  its  rate  anii 
reading,  and  still  allow  several  observers  in  different  rooms  to  record  Iheir  observations  by  one  common  stand- 
j(rd.     After  several  plans  had  been  revolved,  the  following  was  adopted : 

"  Let  each  observer  have  his  registering  machine,  and  let  one  clock  send  its  time-scale  to  each  of  thera,  and 
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let  each  observer  have  such  a  key  that  he  can  at  pleasure  turn  off  the  electricity  from  his  special  register,  with- 
out disturbing  the  time  current  in  any  of  the  other  machines,  thus  enabling  him  to  record  by  blanks  his  own  # 
observations,  without  disturbing  those  of  any  other  observers,  who  can  also  be  recording  their  observations  aD 
independently  without  the  least  interference.  This  not  only  enables  the  observers  within  the  observatory  to 
record  independent  and  different  observations  in  identical  time-scales  issuing  from  a  single  clock,  but  it  enables 
any  number  of  observers  to  any  extent  along  the  telegraphic  line  to  use  the  time-scale  of  a  central  clock  for 
registering  each  his  independent  local  observations^ 

*^  Independent  electro- observing  with  one  common  clock  is  effected  in  the  following  manner  by  "cut  off'* 
or  circuit  "  switches,"  which  at  the  moment  they  break  out  one  local  circuit,  they  close  the  broken  ends  to 
preserve  a  general  current. 

"  The  general  arrangement  is  shown  by  the  following  diagram : 

Fig.  19. 
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"  Suppose  the  line  P  N  to  represent  a  part  of  the  general  circuit  including  a  single  Electrotome,  clock,  and 
a  battery,  besides  the  several  registering  machines,  represented  by  the  character  8.  It  is  evident  that  each 
machine  will  issue  the  time-scale  dictated  by  the  clock,  and  that  they  will  be  generated  as  isocrynously  as  light- 
ning and  the  action  of  such  machines  will  permit. 

"  It  is  evident  too,  that  if  the  observer  at  the  first  peninsular  curve  can  instantly  cut  off  the  wire  at  1,  and 
join  the  lower  end  of  it  over  at  2,  the  current  will  be  stopped  at  the  excluded  registering  machine,  but  it  will 
still  pass  through  the  other  two. 

"  A  blank  will  of  course  occur  in  the  first  register,  and  this  blank  is  the  record  of  an  observation. 

"  Lest  the  general  principle  of  the  action  here  attempted  to  be  described  be  not  understood,  I  will  present 
the  figure  as  it  would  be  after  the  cut-off  change  had  been  made  at  the  first  register,  thus: 

Fio.  20. 
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when  it  is  evident  that  the  main  current  is  not  interrupted  while  it  has  been  turned  off  like  a  locomotive  by  a 

switch  from  the  circuitous  portion  of  the  route,  to  travel  more  directly  on  the  main  track.     But  to  do  this 

properly,  there  must  be  no  interruption  as  would  happen  by  first  a  break,  and  then  a  joining  of  the  (!lrcuit. 

This  is  to  be  accomplished  by  an  arrangement  illustrated  by  the  following  diagram: 

o» 
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"  Let  P,  C,  A,  N,  be  a  part  of  a  circuit  closed  at  C,  by  a  spring  contact;  then  let  the  flexible  branch  D, 
be  forced  downward  upon  the  wire  C,  by  which  means  the  contact  at  C,  will  be  broken,  but  not  until  the  new 
contact  at  C,  shall  have  been  formed,  as  that  is  the  cause  of  the  break  at  C,  and  being  the  cause,  it  must  pre- 
cede the  effect,  thou^  erer  so  briefly.  The  current  after  th^  change  of  contact  would  eviden%  be  throu^ 
the  branch  D,  and  the  register  in  the  branch  A,  would  be  running  a  blank  in  the  fiUet. 

"  The  next  step  was  to  construct  a  conTcnient  instrument  for  making  those  changes  as  in  the  bst  diagram, 
and  at  the  same  rime  measure  the  break,  or  in  other  words  have  the  key  so  constructed  that  after  being  struck, 
it  should  hold  the  circuit  open  for  a  measured  period,  say  half  a  second,  and  then  restore  it  without  special 
attention  from  the  operator.  I  have  named  this  key,  rather  from  its  last  property,  than  its  cut-off  functions, 
and  called  it  the  Metrotome  key."*  ' 

The  key  or  catch,  which  stops  or  puts  in  morion  the  roller  on  which  the  fillet  is  wound,  is  connected  witii 
«  magnet  in  such  a  manner,  that,  by  restoring  and  breaking  the  circuit,  the  magnet  is  made  to  pull  back  or  let 
go  the  catch,  and  of  course,  to  stop  or  set  in  motion  the  fillet  at  the  will  of  any  observer. 

The  wires  for  such  4  circuit  pass  to  each  instrument,  so  that  any  observer  can  put  the  registering  appa- 
ratus in  motion,  but  be  cannot  stop  it  without  the  consent  of  all.  The  practice  is,  therefore,  when  one  of  the 
officers  goes  to  observe,  he  restores  the  circuit  which  sets  the  fillet  in  morion  first,  before  the  observation  com- 
mences, and  breaks  it  when  he  is  done ;  so  that,  if  Le  only  be  observing,  the  fillet  stops  when  he  is  done,  and 
there  is  no  waste  of  paper.  If  each  one  of  the  five  instruments  be  at  work  at  the  same  rime,  each  observer,  by 
unhooking  the  wires,  breaks  his  own  circuit  when  he  is  done.  This,  though,  does  not  interfere  with  the 
motion  of  the  fillet,  so  long  as  any  one  of  the  five  circuits  is  in  connection.  Therefore  the  registering  apparatus 
does  not  stop  unril  the  observer,  who  is  the  last  to  use  it,  breaks  his  circuit.  The  spring  then  carries  the 
catch  back,  inserts  it  between  two  of  the  teeth  in  the  wheel  which  revolves  with  the  reel  on  which  the  paper  is 
wound,  and  stops  the  machine.  For  this  arrangement  I  am  indebted  to  the  ingenuity  of  one  of  my  assistants, 
Professor  Keith. 

Every  lime  the  fillet  is  stopped,  tlie  observer  notes  in  pencil  on  it  the  hour  and  minute  at  which  anyone  of 
the  even  minute  marks  was  made. 

The  next  day  his  observations  are  taken  off  from  the  fillet,  entered  in  his  observing  book,  and  when  each 
observtr  has  done  the  same,  tlie  fillet  is,properly  rolled,  labelled,  and  filed  away. 

It  is  not  necessary  that  the  fillet  should  move  at  a  uniform  rate  under  the  clock  pen  during  the  evening, 
for  evfty  puncture  made  by  the  clock  pen  as  it  counts  the  ricks  of  the  clock,  is  of  itself  an  independent  zero 

■  rjdt  Dr.  Locke's  Report. 
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point,  from  which  to  reckon  the  interval  between  such  zero  and  the  puncture  made  by  the  observing  pen  during 
that  second  of  time;  but  it  is  nevertheless  desirable  that  the  fillet  should  move  at  a  uniform  rate  during  each 
second  of  time.  For  instance :  suppose  that  during  the  interval  which  elapses  between  the  ticks  which  denote 
the  first  and  second  seconds  of  a  minute  be,  when  measured  on  the  tiUet,  1  inch ;  that  the  interval  between  the 
ticks  which  denote  the  fourth  and  fifth  seconds  be  1.1  inch;  and  that  the  observations  occurred  between  the  first 
and  second  seconds,  and  between  the  fourth  and  fifth.  Now,  it  is  immaterial  whether  the  length  of  fillet  that 
passed  under  the  pen  from  the  second  to  the  fourth  second  be  two  inches  or  one  tenth  of  one  inch,  or  any 
other  measure.  All  that  is  required  is,  that  the  motion  of  the  fillet  from  the  first  to  the  second  puncture 
should  be  at  a  uniform  rate  during  that  interval,  and  that  whatever  be  the  length  between  the  fourth  and  fifUi 
punctures,  that  the  rate  of  motion  during  that  interval  should  be  also  a  uniform  rate. 

The  fractions  of  a  second  are  reckoned  from  the  beginning  and  the  end  of  the  second  of  which  the  fraction 
is  sought. 

The  usual  rate  of  the  fillet  under  the  pen  is  about  one  mch  per  second,  and  the  observations  are  read  off 
by  means  of  a  transparent  scale,  a  little  less  than  one  inch  broad,  and  a  little  more  than  one  inch  long.  This 
scale  is  divided  into  ten  equal  parts  by  parallel  lines  drawn  in  the  direction  of  its  length ;  if  the  interval  between 
the  second  dots  he  greater,  as  it  generally  is,  the  scale  is  turned  obliquely  across  the  fillet,  until  the  first  and 
tenth  divisions  exactly  comprehend  the  space  between  the  two  second  dots. 

This,  therefore,  is  a  sliding  scale,  which  always  subdivides  the  second's  spaces  into  tenths,  and  enables 
the  observer  to  measure  with  accuracy  and  facility — assuming  uniformity  of  motion  of  the  fillet  for  the  space 
measured — the  fractions  of  seconds  to  tenths.  . 

Let  A  be  the  scale ;  suppose  the  distance  fixim  1  to  2  represent  the  distance  on 
the  fillet  between  the  first  and  second  seconds,  and  that  the  dot  x  between  them  repre- 

sent  the  observation.     The  scale  is  turned  but  little  to  cover  this  space,  and  it  is  * 

seen  at  a  glance  that  the  observation  was  recordeJat  the  dot  z,  or  between  1.7  and    1' 
1.8  tenths  of  a  second. 

On  the  other  hand,  suppose  the  dots  of  the  fourth  and  fifth  seconds  be  as  far 
apart  as  4  and  5,  and  that  the  dot  near  a  stands  for  the  observation ;  we  now  see 
by  the  same  scale  that  the  observation  was  recorded  between  4"  .4  and  4'  .5. 

It  is  easy  to  estimate  to  tenths  the  distance  of  the  puncture  a  or  a;  from  the  nearest  scale  division ;  thus  by 
this  little  contrivance  we  measure  time  accurately  to  tenths,  and  estimate  to  hundredths  of  seconds. 

This  invention  of  the  electro-chronograph  has  enabled  us  to  dispense  with  the  eye  and  the  ear  in  the  com- 
paring of  the  face  of  one  clock  with  that  of  another;  for  the  process  of  connecting  with  a  battery-registering  appa- 
ratus any  clock  having  a  metallic  pendulum  and  works,  is  very  simple.  To  do  this,  attach,  if  necessary,  a  small 
piece  of  metal  to  the  back  of  the  clock,  and  so  place  a  globule  of  mercury  on  it,  that  the  pointer,  or  pendulum 
index,  which  is  generally  used  to  denote  the  arc  of  vibration,  may  pass  through  the  globule  of  mercury  once 
every  vibration. 
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Now,  if  we  imagine  the  clock  stopped : — ^the  pendulum  at  rest,  with  the  pointer  in  the  mercury : — a  wire  from 
the  battery  leading  to  any  part,  as  one  of  the  brass  plates,  or  one  of  the  metallic  screws  which  secure p  the 
clock  to  its  case : — also,  if  we  imagine  another  wire  leading  from  the  metallic  support  of  the  mercury  to  the 
registermg  apparatus,  and  then  another  wire  back  to  the  battery  again : — ^it  is  evident  that  we  shall  have  a  cir- 
cuit complete ;  for  from  the  wire  which  leads  to  the  clock-works  there  is  a  metallic  contact  through  them 
down  the  pendulum  and  through  the  globule  and  its  support,  to  the  wire  leading  thence  to  the  registering 
apparatus  and  back  to  the  battery. 

Now,  if  the  pendulum  be  put  in  beat,  it  is  evident  it  will  break  the  circuit  whenever  it  passes  out  of  the 
mercury,  and  restore  it  again  as  .soon  as  it  touches  it. 

By  this  means  the  old  west  clock  has  been  converted  into  a  chronograph,  and  the  mean  time  clock  made 
to  record  its  beats  also  with  the  chronographic  pen;  and  thus  compare  itself  with  the  astronomical  clock  or  regu- 
lator. 

On  one  occasion,  when  comparing  these  two  clocks  through  an  interval  of  several  minutes,  in  order  that 
the  fillet  should  show  the  gain  of  a  second  between  them,  I  observed  that  the  completion  of  the  gain  happened 
so  nearly  at  the  instant  when  the  pendulum  of  each  clock  was  in  the  act  of  restoring  the  circuit,  that  but  one 
of  the  pens  made  a  dot ;  for  each  clock  was  then  v^riting  with  a  pen  of  its  own  on  the  same  fillet. 

One  clock  was  in  the  east,  the  other  in  the  west  wing ;  the  fluid  took  the  shortest  cut :  and  only  the  astro- 
nomical clock  pen  was  moved. 

Though  I  have  frequently  endeavored  to  repeat  the  experiment,  I  have  never  succeeded  in  again  getting  the 
two  pendulums  to  enter  the  globule  so  nearly  at  the  same  instant,  as  to  make  but  one  dot,  or  move  but  one  pen. 

These  two  pendulums,  mean  time  and  sidereal,  are  not  of  the  same  length  ;  they  each  passed  through  the 
globule  of  mercury  at  the  lowest  point  in  the  arc  of  vibration;  and  consequently,  when  the  motion  of  each  pen- 
dulum was  at  a  maximimi. 

Now  it  is  clear,  inasmuch  as  the  two  pendulums  were  moving  at  different  rates,  that  if  they  entered  each 
its  globule  of  mercury  at  the  same  instant,  one  must  have  cleared  its  globule  before  the  other;  or  if  they 
cleared  at  the  same  time,  one  must  have  entered  before  the  other,  unless  indeed  the  difference  in  the  size  of  the 
globules  had  chanced  to  be— a  possibility  scarcely  probable— exactly  such  as  to  compensate  for  the  difference 
in  velocity,  and  thus  cause  each  globule  to  retain  contact  with  the  pendulum  for  the  same  exceedingly  minute 
space  of  time. 

in.  in. 

The  globule  of  mercury  was  in  each  case  about  0.10  or  0.15  thick. 

Now,  how  long  does  it  require  an  index  three  inches  long  attached  to  the  lower  end  of  a  pendulum  vi- 
brating seconds  of  sidereal  time,  to  pass  at  the  lowest  point  of  the  arc  of  vibration,  and  when  the  velocity  of 

in.  in. 

the  pendulum  is  a  maximum,  through  0.10  or  0.15  of  space;  and  how  long  does  it  take  a  pendulum  vibrating 
seconds  of  mean  time  to  do  the  same  ?  And  what  is  the  difference  between  these  two  times  ?  (Probably  not 
more  than  one  hundred  thousandth  part  of  a  second.)  For  we  know  at  the  least,  that  half  that  difference 
is  not  time  enough  to  restore  contact,  change  circuit,  pass  the  fluid,  and  move  the  pen. 
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We  moreover  know  that  0.00137  of  a  second  is  more  than  time  enough  for  this ;  for  if  two  pendulums, 
one  vibrating  seconds  of  sidereal  time,  and  the  other  seconds  of  mean  time,  be  caused  to  make  dots  electro^ 
chronographically  on  the  same  fillet,  one  pendulum  will  gain  upon  the  other  0».00274  each  vibration,  or 
0'.00274  part  of  a  vibration  ;  and  that,  consequently,  during  that  second  of  time  when  the  ticks  are  nearest  in 
coincidence,  one  of  the  pendulums  must  restore  contact  with  less  than  0*.00137  before  or  after  the  other. 

We  know,  moreover,  that  when  there  are  two  circuits,  a  long  and  a  short  one,  to  and  from  the  same  bat- 
tery, the  current  of  electricity  will  give  preference  to  the  shorter.  We  have,  moreover,  seen  that  the  two  clocks, 
when  put  in  connection  a  la  electro-chronograph,  will  ordinarily  continue  to  make  dots  each  for  itself,  when 
the  pendulums  are  passing  coincidence.  And  we  have  seen  also  that  the  two  clocks  can  restore  circuit  so 
nearly  at  the  same  instant,  that  the  electric  fluid  will  pass  but  one  circuit. 

And  hence  we  have  two  spaces  of  time,  a  maximum  and  a  minimum,  discovered  accidentally,  one  of 
which  is  more  than  long  enough,  and  the  other  of  which  is  not  long  enough  to  induce  contact,  to  turn  circuit, 
pass  the  electric  fluid,  send  it  a  few  feet  to  registering  apparatus,  and  move  the  recording  pen. 

This  accidental  discovery  as  to  the  failure  of  the  mean  time  circuit  to  pass  its  electricity  on  the  occasion 
referred  to,  has  suggested  to  me  a  series  of  experiments  upon  armature  time,  velocity  of  electricity,  and  other 
properties  of  the  fluid,  such  as  vis  inertia^  and  the  like;  if  there  can  be  such  a  thing  as  vis  inertia  to  an  impoft' 
deroble,* 

For  this  purpose  suppose  two  metallic  pointers  be  attached  to  the  same  pendulum ;  that  each  pointer  have 
its  own  globule  of  mercury  with  an  independent  circuit,  and  that  these  two  pointers,  as  well  as  those  two 
globules,  lie  in  a  plane  normal  to  the  plane  of  vibration.  Now,  if  the  two  pointers  be  of  the  same  length,  and 
of  the  same  size,  and  if  the  two  globules  be  of  the  same  thickness,  and  the  pendulum  be  vibrated,  it  is  evidenf 
that  each  of  the  two  pointers  would  enter  and  leave  each  its  own  globule  at  identically  the  same  instant,  and* 
that  consequently  each  of  the  two  circuits  would  together  be  opened  and  closed,  and  that  if  one  of  the  circuits 
were  longer,  as  it  should  be,  than  the  other,  the  fluid  would  take  the  shorter  cut,  and  we  should  have  the  pen 
of  the  long  circuit  to  remain  at  rest  while  the  pen  of  the  short  one  would  be  recording  seconds,  or  more  pro- 
perly, vibrations. 

Now,  suppose  that  one  of  the  pointers,  or  one  of  the  globules,  be  moved  out  of  this  plane  by  a  certain 
determinate  quantity,  and  that  the  pendulum  be  vibrated  again.  Now,  knowing  the  distance  of  this  globule, 
ox  the  end  of  this  pointer  from  the  plane  in  which  it  originally  stood,  and  knowing  also  the  length  of  the  pen* 
dulum  and  pointer,  and  the  time  of  vibration,  it  will  be  observed  that  we  should  have  theoretically  by  such  a* 
contrivance  the  means  of  subdividing  a  second  of  time  almost  infinitessimally,  and  with  wonderftil  accuracy. 

By  gradually  increasing  the  interval  between  the  two  contacts,  we  shoidd  finally  observe  the  other  pen 
begin  to  make  dots  also,  and  the  interval  measured  with  a  micrometer  between  these  two  dots  divided  by  die 

•  If  we  were  to  have  a  short  circuit  of  invariable  l^hgth  f>om  one  pointer,  and  circnita  of  variable  length  from  the  other,  would  not 
the  duration  of  the  interval  between  the  times  of  each  pointer's  entering  its  globule,  give  an  expression  for  the  difference  of  the  time 
during  which  the  fluid  would  be  traversing  the  short  and  the  long  circuit.  In  other  words,  if  each  circuit  were  the  duplicate  of  the  other 
as  to  length,  &«.,  and  if  the  two  pointers  were  each  to  restore  and  break  circuit  at  identicidly  the  same  instant,  would  the  fluid  gitv 
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iuteml  from  one  second  dot  to  the  other,  would  give  the  expression  for  the  armature  and  pen  time,  and  the 
time  required  to  restore  coutact,  change  circuit,  pass  the  electric  fluid,  &c. 

Having  ascertained  this  time,  the  pen  of  the  long  circuit  may  now  be  connected  with  a  circuit  passing  ora 
the  country  and  through  a  distance  of  great  length.  Thus  may  we  be  provided  with  a  new  method — but  whether 
therefore  a  better,  remains  to  Ve  seen — by  which  we  may  ascertain  the  veloci^  of  the  electric  wave  or  cnimiL 

Use  has  already  been  made  here  of  the  princij^e,  which  induces  the  electricity  to  take  the  short  in  pre- 
ference to  a  longer  circuit,  when  there  be  two  or  more. 

In  adapting  a  common  astronomical  clock  to  electro-chronographic  purposes,  we  have  availed  ourselves 
of  this  principle  to  make  the  clock  keep  a  record  of  its  minutes  by  omitting  a  dot  at  the  end  of  every  60*. 

For  this  purpose,  a  piece  of  metal  about  two  inches  in  length  was  attached  behind  the  iace  of  the  clock 
to  the  axis  of  the  second  hand.  It  was  placed  astride  the  axis,  and  neatly  balanced,  one  end  of  the  metal 
being  a  little  longer  than  the  other.  It  was  so  arranged  that  at  the  beginning  of  every  minute,  or  at  the  com- 
pletion of  every  60*,  this  long  end  would  be  in  a  ^ohule  of  mercury  from  which  the  circuit  to  the  batt^  it 
shorter  than  is  the  circuit  from  the  globule  through  .which  the  index  of  the  pendulum  passes ;  consequently, 
at  the  60*  mark  the  pen  remains  still,  makes  no  dot  This  is  also  an  airangement  for  which  I  am  indebted  to 
the  ingenuity  of  Professor  Keith. 

I  am  not,  at  this  time,  prepared  to  express  an  opinion  as  to  the  relative  merits  of  the  several  plans  ot 
registration  that  have  been  proposed.  .  They  are  all  good,  as  compared  with  the  old  method  of  eye  and  ear, 
and  each  one  is  a  great  improvement  upon  that  As  to  the  final  choice  of  methods  by  any  Observatory: — that 
will  depend  very  much  upon  the  use  to  be  made  of  the  electro-chronograph,  and  the  number  of  the  observers 
employed.  For  when  any  piece  of  mechanism  or  machinery  is  continually  to  be  used  by  a  number  of  persons, 
it  becomes  important  that  it  should  possess  the  quality  of  not  being  easily  deranged  or  put  out  of  order. 

The  application  of  electro-magnetism  to  astronomical  purposes  is  new.  It  is  still  open  to  extension,  and 
to  a  great  variety  of  improvements. 

We  can  already  perceive  how  it  may  be  applied,  thsoretkally  at  least,  as  a  motive  power  to  clocks,  to 
give  clock  motion  to  telescopes  equatorially  mounted,  and  to  drive  the  registering  apparatus  for  recording  astro- 
nomical observations. 

By  vibrating  pendulums  at  diflerent  points  on  the  earth's  surface,  and  having  them  to  record  electro-chro- 
nographically  their  vibrations  on  the  same  register,  we  may  also  perceive  how,  tlieoretkails,  electro  magnetism 
may  be  applied  to  measure  the  figure  and  density  of  the  earth,  the  height  of  mountains,  and  the  difference  of 
density  in  the  underlying  strata  at  any  two  stations. 

Pushing  the  theoretical  applications  of  this  new  astronomical  appliance  still  further,  we  perceive  how, 
with  the  aid  of  eleclfo-magnelism,  we  may  also  weigh  the  Moon  and  gauge  the  atmosphere. 

Whether,  when  we  come  to  the  experiment,  and  essay  to  do  these  things,  we  may  not  find  in  our  vaj 
practical  difficulties  too  great  for  any  ingenuity,  however  acute,  to  overcome,  is  another  question  and  one  as 
to  which  I  do  not  at  present  pretend  to  offer  an  opinion. 
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But  theoretically  it  is  clear,  that  if  two  pendulums,  duplicates  of  each  other,  be  vibrated  in  free  suspension, 
one  for  instance  on  the  sea  shore  in  Virginia,  or  at  a  known  elevation  above  the  Atlantic,  and  the  other  on  the 
sea  shore  in  California,  or  at  a  known  elevation  above  the  Pacific. — If  I  say  two  such  pendulums  were  vibrated 
and  made  to  record  electro-chronographically  each  its  own  vibrations  upon  the  same  fillet,  disc  or  cylinder,  and 
if  these  two  pendulums  were  made  to  change  places,  vibrate  and  record  through  a  given  time,  as  before,  and  long 
enough  for  one  to  gain  or  lose  upon  the  other  a  given  part  of  a  vibration,  we  should  obtain  from  their  rate 
of  gain  or  loss  the  data  requisite  to  determine  whether  the  level  of  the  Pacific  on  the  coast  of  California  be 
identical  with  the  level  of  the  Atlantic  on  the  coast  of  Virginia,  and  also,  we  should  be  enabled  to  determine 
the  arc  of  the  parallel  of  latitude  between  the  two  stations. 

So  likewise  if  the  two  pendulums  were  vibrated,  reversed  and  vibrated  at  different  stations  near  the  same 
meridian,  o.  one  on  a  level  with  the  sea  and  the  other  on  the  top  of  a  mountain,  the  difference  in  the  times 
of  vibration,  unless  concealed  by  the  practical  difficulties  which  I  do  not  propose  here  to  discuss  or  consider, 
would  enable  us  to  determine  the  differences  between  the  earth's  centre  and  surface  at  each  station. 

The  plan  hitherto  pursued  here  with  regard  to  registration  has  been  to  use  one  clock,  one  registering 
apparatus  and  one  fillet  for  all  the  instruments,  only  giving  to  each  a  separate  pen. 

The  observations  are  not  read  off  and  entered  in  the  observing  book  until  the  next  day,  and  the  observers 
complain  that  there  is  a  loss  of  time  and  inconvenience  in  one  observer  having  to  wait  until  another  be  done 
with  the  fillet ;  each  one  seems  to  prefer  an  entire  registering  apparatus  to  himself  on  that  account 

Before  however  the  final  arrangement  as  to  this  matter  be  determined,  I  wish  to  try  other  plans  of  regis- 
tration, so  that  I  may  the  better  be  enabled  to  form  a  correct  judgment  as  to  that  plan  which  practically  shall 

be  the  best 

The  problem  of  using  the  Electro-chronograph  clock  to  drive  the  Equatorial  as  well  as  the  Registering 
apparatus,  is  under  consideration. 

This  clock  has  been  successfully  applied  to  drive  a  skeleton  clock  in  another  part  of  the  building.  This 
skeleton  consisted  only  of  the  face,  three  hands,  three  toothed  wheels  and  three  levers :  one  to  drive  the  second 
hand  wheel  one  notch  a  second  or  one  revolution  in  sixty  seconds;  one  to  drive  the  minute  hand  wheel  one 
revolution  an  hour,  or  one  moment  at  the  end  of  every  sixty  seconds ;  and  the  other  to  drive  in  a  corresponding 
manner  the  hour  hand. 

This  clock  of  course  shows  the  time  and  repeats  all  the  errors  and  rates  of  the  parent  clock. 

The  use  of  the  Electro-chronograph  has  increased  and  refined  the  powers  of  the  observer  to  such  an 
extent  as  to  make  necessary  many  alterations  and  changes  in  the  arrangments  for  observing. 

It  relieves  us  of  the  necessity,  whatever  be  the  number  of  telescopes  at  work,  of  lookmg  after  the  rates 
and  errors  of  more  than  one  clock  in  the  Observatory. 

It  imposes  the  necessity  of  re-arranging  the  diaphragms  of  all  the  telescopes,  for  there  is  no  necessity  of 
having  the  vertical  wires  of  a  transit  instrument  for  instance  more  than  2*  or  3*  apart 

I  procured  from  Mr.  Wurdemann,  on  Capitol  Hill,  a  new  diaphragm  for  the  West  Transit  Instrument 


having  tVH)  sygt^iu  of  wires  in  it,  which  include  seventy-five  spider  lines,  yiz :'  one  system  of  vertical  asd  one 
lystem  of  incftned  vfires.  Each  systeia  is  diviijed  ijito  g^o^peB  or  fescicles  of  five  each.  The  equahmal 
IBtervaJ  from  the  Jst  to  the  5th  line  of  each  vertical  fascicle,  varying  from  about  8a  to  Us,  (seconds  of  time). 
In  recording  transits  chronograi^cally,  and  in  observing  the  transit — now  of  one  star  over  this  fescicle, 
ukd  Bkow  of  another  star  over  that,  and  then  of  a  third  over  another  of  the  fescicles,  and  so  on,  the  fescicW 
^liserved  i^jiOJ?,  ^s  ^fterwads  identified  by  (he  interval  between  some  two  of  the  wires  of  each  fascicle  which  is 
McuU^  tfi  that  fascicle.  Thus  suppose  tjie  intenal  between  the  first  and  second  wire  of  the  first  fascicle  be 
Sh  and  between  each  of  the  other  wires  Is  j  of  the  second  fescicle,  suppose  that  the  distinguighii^  iiiteival  be 
■  between  the  second  and  third  wires  and  so  on. — 

l^ow  having  established  (he  rule  to  observe  every  star  over  all  tbe  wires  of  at  least  one  fascicle,  it  «11  be 
1^  easy  viatter  (he  next  morning  or  the  next  y^  to  determine  from  the  fillet  (he  fascicle  over  which  the  stai 
was  observed.     To  complete  a  set  of  observations  over  any  one  fascicle  requires  only  from  eight  to  ten  secoaib. 

The  West  Transit  Instrument  is  used  io  the  catalogue  work  as  a  diSerential  instmmoit  foi  decHnaiioiu  » 
^ell  as  a  transit  instrument.  To  ad^t  it  for  this  purpose  after  the  electro-chroDograph  had  been  established, 
the  old  diaphragm  with  its  systHU  of  horizontal  micrometer  wires  vras  removed  and  a  reticuhtad  (kaf^uagm 
ubstitiited  in  its  place. 

The  wires  for  di£  Defc.  35  in  number,  are  iiK^ed,  about  46°  to  the  vertical  wireg,  IWwiMsfiavdiK  Dec. 
are  also  arranged  into  groups  or  fascicles  of  five  each,  and  the  inta^als  of  some  two  or  mwe  of  each  gronp 
IK^  SO  arranged  as  to  designate  the  groups  by  having  larger  intervals  than  the  vertical  wires^  It  is,  therefore,  never 
possible  to  confound  when  reading  fW)ni  the  fillet  an  observation  for  Dec.  with  one  for  R.  A.  But  to  make 
the  dbtinction  still  more  marked,  the  rule  is  to  observe  for  R.  A.  first ;  then,  by  a  telegraphic  symbol,  such  ai 
^o  or  three  close  dots  in  combination  with  a  line,  and  the' like,  to  denote  the  magnitude  of  the  star,  and  then 
immediately  to  observe  it  over  a  fascicle  of  inclined  nires  for  Dec. 

Annexed  is  a  diagram  of  the  diaphragm.  Now  it  is  evident  that  if  the  telescope  be  set,  and  if  a  star 
whose  Dec.  has  first  been  observed  by  the  Mural  or  Meridian  Circle,  be  observed  both  for  JR. 
ttd  Dec.  as  it  passes  over  this  system  of  vertical  and  inclined  wires,  that  we  shall  have  fixtm 
cuch  star  a  zero  point  or  a  zero-line  so  long  as  the  telescope  remains  fixed.  This  line  is  in- 
deed invisible  in  the  field,  but  it  is  evident  that  by  observing  every  other  star  that  comes,  for  both 
co-ordinates,  we  obtain  the  data  for  determining  by  a  simple  calculation  how  much  above  or  below  this  invisible 
line  every  one  of  the  stars  so  observed  has  passed. 

Thus  it  will  be  observed  that  this  diaphragm  and  the  electro-chronograph  afford  us  the  means  of  record- 
ing and  preserving  in  invisible  but  determinate  lines,  arcs  of  the  parallels  of  declination  of  all  the  stars  that  pass 
through  the  field  and  are  observed. 

Jan.  1,  1850.' 

•  Th^  proper  (iate  of  BO  mijch  of  the  Report  m  iB,ad4re™ed  to  Hon.  Wm.  B.  Preston. 
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To  Hon.  Wm.  Jl.  Graham^  Secretary  of  the  Jfavy. 

January  22,  1851. 

The  hydrographical  duties  of  the  oflBce  have  commanded  much  of  my  time,  and  have  received  a  large  share 
of  my  attention. 

Having  been  authorized  so  to  do  by  the  chief  of  the  Bureau  of  Ordnance  and  Hydrography,  whose 
enlightened  policy  with  regard  to  all  matters  of  hydrographical  import,  challenges  commendation  from  all  the 
friends  of  philosophical  research,  I  employed  Greorge  Manning,  of  New  York  ;  A.  H.  Bancroft,  of  Boston,  and 
Capt.  Daniel  McKenzie,  of  New  Bedford,  an  old  experienced  but  retired  whaling  master,  to  procure  from 
ship  owners,  retired  sea  captains  and  others,  old  sea  journals ;  and  to  copy  from  each,  the  position  of  the  ship 
daily  in  latitude  and  longitude ;  the  force  and  set  of  the  currents  ;  the  temperature  of  the  air  and  water ; 
the  prevailing  force  and  direction  of  the  wind  three  times  a  day,  or  once  for  every  eight  hours ;  the  height  of 
the  Barometer ;  the  state  of  the  weather ;  with  remarks  upon  all  subjects  calculated  to  be  of  interest  to  the  prac- 
tical navigator. 

For  every  day  for  which  these  gentlemen  afforded  such  a  record,  whether  in  the  Atlantic,  Pacific  or  Indian 
Ocean,  they  were  paid  at  a  rate  varying  from  one  to  two  and  a  half  cents  per  day's  record. 

In  this  way  a  large  mass  of  materials  for  the  Wind  and  Current  charts  was  obtained.  The  copyists  were 
required  to  note,  also,  in  these  abstracts  whenever  the  appearance  of  whales  was  mentioned  in  the  log. 

With  these  materials  on  hand,  the  labor  of  collating  them  commenced. 

It  was  made  the  duty  of  one  set  of  officers  to  construct  a  series  of  charts,  and  of  another  set  to  project  on 
those  charts  the  tracks  of  the  vessels  whose  log  books  were  under  discussion,  and  to  describe  by  symbols  the 
force  and  direction  of  the  winds  and  currents  daily  encountered  by  each. 

These  charts  are  numbered  A  of  the  series.  They  are  the  "  Track  Charts,"  and  have  been  published 
for  the  North  Atlantic,  in  eight  large  sheets,  and  a  part  of  the  South  Atlantic.  The  rest  of  the  South  Atlan- 
tic is  in  press ;  and  the  remaining  numbers  of  this  series,  both  for  the  Indian  and  Pacific  oceans,  are  in  process 
of  construction.     They  are  on  a  scale  of  0.8  in.  to  a  degree  at  the  Equator. 

The  different  sheets  of  this  series  show  at  a  glance  the  frequented  and  unfrequented  parts  of  the  ocean; 
and  inform  the  navigator  as  to  the  general  character  of  the  wind  and  weather,  the  force  and  direction  of 
the  currents  encountered  by  those  who  have  preceded  him  in  the  same  part  of  the  ocean,  and  at  the  same 
season  of  the  year. 

I  have  obtained*  a  list  of  arrivals  at  San  Francisco  from  the  Atlantic  ports  of  the  United  States  and  Europe, 
up  to  the  middle  of  December,  1850.  Taking  the  shortest  passage  for  each  month  by  American,  English, 
French  and  Dutch  vessels,  we  find  that  the  American  vessels  which  arrived  there  after  the  shortest  passage  in 
May,  June,  July,  September,  November  and  December,  had  each  these  charts  on  board.  Of  the  vessels  thus 
furnished,  the  shortest  passage  was  by  the  Sea  Witch  in  97  days,  the  average  of  the  six  being  114  days. 


The  shortest  of  the  other  six  which  did  not  have  the  charts  was  119  days,  and  the  average  1S8. 

Mean  average  taking  the  shortest  passage  only  for  each  month : 

For  American  vessels,  132  days. 
«    En^ish        •'        167*   " 
«*    French         "        182|  " 
"    Dutch         •"        190i  « 

The  average  passage  of  aU  the  American  vessels  that  arrived  during  the  year  is  181|  days,  1.  «.  73^  days 
longer  &an  the  mean  of  the  6  shortest  passages  with  the  charts  on  board ;  59*  longer  than  ttie  sis  riiortest 
without  die  <Aarts — 30  days  longer  than  the  average  of  the  8  shortest  by  Engltrii ;  4{  days  longer  dian  the  8 
ahortest  by  French,  and  3  days  i^ortn  dian  the  mean  of  &e  7  diortest  passages  by  Datdi  veasds. 

These  charts  are  hi^y  prized  by  practical  navigators,  and  areeageriy  sought  after  by  them. 

lliis  series  as  fer  as  puUished  is  the  woiV  of  Lieut  Whiting,  Passed  Midshipmen  Wyman,  Gibbon, 
Beaumont  and  Temple,  and  of  Professors  Flye  and  Benedict,  all  of  ibe  Navy. 

Those  marked  letter  B  of  the  series,  are  iUustrative  of  the  trade  winds  and  the  regions  of  calms  and 
monsoons  coatiguena  Aereto.     They  are  oonstructed  accordmg  to  a  peculiar  system  of  engraved  squares. 

This  series,  published  only  for  the  Admtic,  shows  that  the  N.  E.  trade  winds  oceiqiy  a  belt  or  zone 
extending  in  length  fmn  East  to  West  across  th^  ocean, 
of  latitude.     Its  average  meui  breadA  is  about  23° ;  and  in 
North,  according  to  the  season  of  the  year. 

lipa  zone  maJcea  two  vSwations  in  a  year.  It  readies 
tember.  Then  returning  and  following  the  Sun,  it  reaches  its  southern  extreme  in  March  and  April.  Being 
stationary  for  two  or  three  months,  between  3°  and  4°  North  it  commences  to  return  North,  and  in  the  months 
of  August,  September  and  October,  its  other  stationary  period,  it  is  seldom  or  never  found  to  the  South  of  the 
parallel  of  9°  N.  The  paraHel  of  9°  N.  may  be  taken  as  the  mean  limit  of  the  equatorial  border  of  the  zone 
ctfl*.  p.  twtee. 

The  S.  E.  trade  winds  occupy  a  sinular  zone  in  the  South  Adantic,  with  a  Hke  vibratory  motion.  The 
If  ean  equatorial  limit  of  this  zone  instead  of  being  near  the  paralld  of  9°  South,  to  correspond  with  the  zone 
of  th9  Northern  hemisphere,  is  in  about  3°  North. 

It  is  a  remarked  phenomenon,  discovered  in  the  course  of  these  investigation,  that  the  S.  E.  trade  winds 
blow  with  more  force  than  do  their  congeners  of  the  Northern  hemisphere.  They  have  force  enough  to  push 
tfie  latter  with  their  belt  back  towards  the  North,  intruding  occasionally  in  the  bite  summer  and  in  the  early 
fall  months  as  far  as  the  parallel  of  9°  North.  Whereas,  out  of  many  thousands  of  records  examined,  it  does 
not  appeal  that  the  belt  of  N.  E.  trade  winds  is  ever  found  to  cross  the  parallel  of  3°  South. 

The  two  zones  of  winds  are  characterised  by  a  like  difference  of  strength  in  the  Pacific,  The 
S.  E.  trade  winds  of  Hie  Atlantic  ocean  have  force  enough  to  push  their  equatorial  limits  over  into  the 
Northern  hemisphere,  and  to  keep  them  there  during  the  greater  part  of  the  year.    The  reverse  is  never  the  case. 


APPENDIX.  [   "^    ] 

The  prevailing  direction  of  what  are  called  the  N.  E.  trade-winds  is,  as  nearly  as  the  observations  which 
mariners  usually  furnish,  enable  me  to  determine,  about  £.  N.  £. 

By  resolving  the  forces  which  it  is  supposed  are  the  principle  forces  that  put  those  winds  in  motion,  viz  : 
calorific  action  of  the  Sun  and  diurnal  rotation  of  the  earth,  we  are  led  to  the  conclusion,  that  the  latter  is 
much  the  greater  of  the  two  in  its  effects  upon  the  trade  winds  of  the  Northern  hemisphere.     But  not  to  such 
an  extent  Is  it  greater  in  its  effects  upon  those  of  the  Southern.     We  have  seen  that  those  two  opposing  cur- 
rents of  wind  are  so  unequally  balanced  that  one  recedes  before  the  other,  and  that  the  current  from  the  Southern 
hemisphere  is  larger  in  volume;  i.  e.,  it  moves  a  greater  zone  or  belt  of  air.     The  S.  E.  trade  winds  discharge 
themselves  over  the  Equator;  i.  e.,  across  a  great  circle  into  the  region  of  equatorial  calms ;  while  the  N.  £• 
trade  winds  discharge  themselves  into  the  same  region  over  a  parallel  of  latitude,  and  consequently  over  a  small 
circle.     If  therefore  we  take  what  obtains  in  the  Atlantic  as  the  type  of  what  obtains  entirely  around  the  earth, 
as  it  regards  the  trade  winds,  we  shall  see  that  the  S.  E.  trade  winds  keep  in  motion  more  air  than  the  N.  £. 
do,  by  a  quantity  at  least  proportional  to  the  difference  between  the  circumference  of  the  earth  at  the  Equator, 
and  the  circumference  of  the  earth  at  the  parallel  of  latitude  of  9°  N.     For  if  we  suppose  that  those  two 
perpetual  currents  of  air  extend  the  same  distance  from  the  surface  of  the  earth  and  move  with  the  same 
velocity,  a  greater  volume  from  the  South  would  flow  across  the  Equator  in  a  given  time  than  would  flow  from 
the  North  over  the  parallel  of  9^  in  the  same  time ;  the  ratio  between  the  two  quantities  would  be  as  rad, 
to  the  sec.  of  9^.     Besides  this,  the  quantity  of  land  lying  within  and  to  the  North  of  the  region  of  the  N.  E. 
trade  winds  is  much  greater  than  the  quantity  within  and  to  the  South  of  the  region  of  the  S.  E.  trade  winds. 
In  consequence  of  this  the  mean  level  of  the  earth's  surface  within  the  region  of  the  N.  E.  trade  winds  is,  it 
may  reasonably  be  supposed,  somewhat  above  the  mean  level  of  that  part  which  is  within  the  region  of  the 
S.  E.  trade  winds.     And  as  the  N.  E.  trade  winds  blow  under  the  iiifluence  of  a  greater  extent  of  land  surface 
than  the  S.  E.  trades  do,  the  former  are  more  obstructed  in  their  course  than  the  latter,  by  the  forests,  the 
mountain  ranges,  unequally  heated  surfaces  and  other  such  like  inequalities. 

As  already  stated,  the  charts  show  that  the  momentum  of  the  S.  E.  trade  winds  is  sufficient  to  push  the 
equatorial  limits  of  their  northern  congeners  back  into  the  Northern  hemisphere,  and  to  keep  them  at  a  mean, 
as  far  North  as  the  9th  parallel  of  North  Latitude.  Besides  this  fact,  our  investigations  also  indicate  that 
while  the  N.  E.  trade  winds,  so  called,  make  an  angle  in  their  general  course  of  about  23^  with  the  Equator 
(E.  N.  E.),  those  of  the  S.  E.  make  an  angle  of  30**  or  more  with  the  Equator  (S.  E.  by  E.)  I  speak  of 
those  in  the  Atlantic  :  thus  indicating  that  the  latter  approach  the  Equator  more  directly  in  their  course  than  do 
the  others,  and  that  consequently  the  effect  of  the  diurnal  rotation  of  the  earth  being  the  same  for  like  parallels. 
North  and  South,  the  calorific  influence  of  the  Sun,  exerts  more  power  in  giving  motion  to  the  Southern  than 
to  the  Northern  system  of  Atlantic  trade  winds. 

That  such  is  the  case  in  nature  is  rendered  still  more  probable  from  this  consideration :  all  the  great 
deserts  are  iu  the  Northern  hemisphere,  and  the  land  surface  is  alsa  much  greater  on  our  side  of  the  Equator. 
The  action  of  the  Sun  upon  these  unequally  absorbing  wd  i^adiating  surfaces  in  and  behind,  or  to  the  North- 


j|  ^iMMily  it»  nys  upon  the  vart  plains  of  burning  sands  and  nnequally  neatea  lana 


J      I  Ami  &e  influence  of  the  land  upon  the  normal  directions  of  the  wind  at  sea,  is  an  im- 
w  ;k  ftMiiimtIv  tncttA  for  a  thousand  miles  or  more  out  upon  the  ocean. 


columns  which  rise  from  its  overheated  plains. 

Pushing  these  Aicts  and  arguments  still  further,  these  beautiful  and  interesting  researches  seem  already 
sufRcient  almost  to  justify  the  assertion  that  were  it  not  for  the  Great  Desert  of  Zahara  and  other  arid  plains 
of  Africa,  the  Western  shores  of  that  continent  within  the  trade  wind  region  would  be  almost,  if  not  altogether, 
a  rainless,  sterile,  and  uninhabited  district. 

These  investigations,  with  theu'  beautiful  developments  eagerly  captivate  the  mind ;  ^ving  wings 
to  the  imagination,  they  teach  us  to  regard  the  great  deserts,  the  arid  plains,  and  inland  basins  of  the  earth, 
as  compensations  in  the  great  system  of  atmospherical  circulation.  Like  counterpoises  to  the  telescope, 
which  the  astronomer  regards  as  incumbrances  to  his  bstrument,  they  are  nevertheless  necessary  to  ^ve  cer- 
tainty and  smoothness  of  motion ; — facility,  and  accuracy  to  the  workings  of  the  machine. 

The  meteorological  and  physical  lesearches  with  which  the  "  Wind  and  Current  Charts  "  are  connected, 
relate  only  to  the  sea.  Already  the  mariner  has  felt  and  acknowledged  the  importance  of  them.  Commerce 
and  navigation  are  reaping  benefits  from  them  of  great  moment ;  and  American  navigators,  with  that  regard 
for  the  practical  and  useful  which  adorns  their  character  and  makes  them  renowned,  have  nobly  stepped  for- 
ward, and  volunteered  to  co-operate  with  me  in  collecting  facts  foi  the  further  prosecution  of  the  work.  More 
than  a  thousand  ships  are  now  daily  and  hourly  occupied  in  all  parts  of  the  ocean  in  making  and  recording, 
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«acli  a  prescribed  series  of  observations  upon  the  winds  and  the  currents,  the  rains,  the  calms,  the  storms,  the 
thunder  and  the  lightning ;— the  fogs,  and  clouds,  and  drift  ;— the  temperature  of  the  air  and  water;  and  all 
other  subjects  and  objects,  facts  and  phenomena,  which  are  of  interest  to  navigation  and  to  science. 

Each  at  the  end  of  his  voyage  transmits  to  this  office  his  "Abstract  Log,"  as  the  series  is  called.  Enough 
of  these  has  already  been  collected  to  make  two  hundred  large  manuscript  volumes,  averaging  each  from  two 
to  three  thousand  days'  observations,  and  the  number  is  constantly  increasing ;  indeed,  the  materials  increase 
faster  than  I  have  force  to  discuss  them. 

When  we  travel  out  upon  the  ocean,  and  get  beyond  the  influence  of  the  land  upon  the  winds,  we  find 
ourselves  in  a  field  particularly  favorable  for  studying  the  general  laws  of  atmospherical  circulation. 

Here,  beyond  the  reach  of  the  great  equatorial  and  polar  currents  of  the  sea,  there  are  no  unduly  heated 
sur&ces,  no  mountain  ranges,  or  other  obstructions  to  the  circulation  of  the  atmosphere;  nothing  to  disturb  it 
in  its  natural  courses.  The  sea,  therefore,  is  the  field  for  observing  the  operations  of  the  general  laws  which 
govern  its  circulation.  Observations  on  the  land  will  enable  us  to  discover  the  exceptions.  But  from  the  sea 
we  shall  get  the  general  law.  Each  valley,  overy  mountain  range  and  local  district,  may  be  said  to  have  its 
own  peculiar  system  of  calms,  winds,  rains,  and  droughts.     But  not  so  the  surface  of  the  broad  ocean. 

In  this  concection  I  beg  leave  to  call  the  attention  of  meteorologists  on  shore  to  the  importance  of  intro- 
ducing a  special  column  in  their  journals,  to  show  what  are  the  rainy  winds  at  each  station  and  for  each  season 
of  the  year. 

Upon  every  water  shed  which  is  drained  into  the  sea,  the  precipitation  may  be  considered  as  greater  than 
the  evaporation  for  the  whole  extent  of  the  shed  so  drained,  by  the  amount  of  water  which  runs  off  into  the 
sea.  In  this  view,  all  rivers  may  be  regarded  as  immense  rain  gauges;  and  the  volvwme  of  water  annually* dis- 
charged by  any  one,  as  an  expression  of  the  quantity  which  is  annually  evaporated  from  the  sea,  carried  back 
by  the  winds,  and  precipitated  throughout  the  whole  extent  of  the  valley  that  is  drained  by  it.  Now,  if  we 
knew  the  rain  winds  from  the  dry  for  each  locality  and  season  generally  throughout  such  a  basin,  wc 
should  be  enabled  to  determine,  with  some  degree  of  probability  at  least,  as  to  the  part  of  the  ocean  from 
which  such  rains  were  evaporated.  And  thus,  notwithstanding  all  the  eddies  caused  by  mountain  chains,  and 
other  uneven  surfaces,  we  might  detect  the  general  course  of  the  atmospherical  circulation  over  the  land  as  well 
as  the  sea,  and  make  the  general  courses  of  circulation  in  each  valley  as  obvious  to  the  mind  of  the  philoso- 
pher as  is  the  current  of  the  Mississippi,  or  of  any  other  great  river,  to  his»  senses.  That  river  so  abounds 
with  eddies,  that  it  is  difficult  to  tell  by  regarding  small  portions  of  its  surface  only,  which  way  the  water  is 
flowing;.  But  when  we  come  to  regard  the  drift  wood  and  the  whole  river,  we  are  left  in  no  doubt  as  to  the  , 
onward  course  of  the  main  stream  itself,  with  all  its  eddies  and  whirlpools.  They  are  all  bound  down  to  the 
sea  together  with  the  general  mass  of  waters. 

These  investigations  shew  that  the  vapors  which  supply  the  sources  of  the  Amazon  with  rain  are  taken  up 
from  the  Atlantic  Ocean  by  the  N.E.  and  S.E.  trade  winds. 

They  show  that  the  trade- wind  regions  of  the  ocean,  beyond  the  immediate  vicinity  of  the  land,  are,  for 
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tbe  most  part,  rainless  regions ;;  that  the  trade-wind  zones  majr  be  described  in- a  hyetographic  sense  as  tfie- 
evaporating  regions. 

They  also  show,  or  rather  indicate  as  a  general  rule,  that,  leaving  the  polar  limits  of  these  two  systems 
of  winds,  and  approaching  the  nearest  pole,  the  precipitation  is  greater  than  the  evaporation,  until  the  point 
of  maximum  cold  is  reached. 

They  also  seem  to  indicate  as  a  general  rule,  that  the  S.  E.  and  N.  E.  trade  winds  which  come  from  a 

lower  to  a  higher  temperature  are  the  evaporating  winds,  i.  e.,  they  evaporate  more  than  they  precipitate,  while 

those  winds  which  go  Irom  a  higher  to  a  warmer  temperature,  are  the  rain  winds,  v.  e.,  they  precipitate  more 

» 

than  they  evaporate.     That  such  is  the  case,  these  charts  indicate;  and  reason  tells  us  it  is  so. 

/The  results  of  these  charts  therefore  suggest  the  inquiry  as  to  the  sufficiency  of  the  Atlantic  after  supply- 
ing the  sources  of  the  Amazon  and  its  tributaries  with  their  waters,  to  supply  also  the  sources  of  the  Missb- 
sippi  and  the  St.  Lawrenoe,  and  of  all  the  rivers,  great  and  small,  of  North  America  and  Europe. 

A  careful  study  of  the  rain  winds  in  connection  with  the  "  Wind  and  Current  Charts  "  may  indicate  to  us 
the  ^^  springs  in  the  ocean ''  which  supply  the  vapors  for  the  rainv  that  are  carried  off  by  those  great  rivers. 

"  All  the  rivers  run  into  the  sea :  yet  the  sea  is  not  fuU ;  unto  the  place  from  whence  they  come  thither 
they  return  again." 

Pardon  this  digression.  It  is  my  duty  to  give  an  account  of  what  has  been  done  at  this  office,  and  not  in 
this  place  to  speculate  upon  what  might  be  done.  It  is  better  to  report  facts  and  give  results  than  to 
speculate.  But  the  fidd  in  which  we  are  engaged  is  rich  with  promise.  And  it  is  due  to  the  large  corps  of 
observers  who  are  co-operating  with  me  gratuitously  and  con  armorer  that  I  should  slate  in  a  formal  manntr, 
not  oAly  what  the  fruits  of  those  labors  actually  are,  but  what  promise  they  give  of  future  harvests,  and  thus 
encourage  them  to  go  on  with  their  labors,  with  the  assurance  that  the  prospects  before  us  justify  the  belief 
that  important  discotveries  in  the  great  laws  which  give  circulation  to  the  atmosphere  and  direction  to  the 
¥rinds,  and  set  to  the  currents,  are  beckoning  us  on. 

Returning  now  to  the  trade  winds  of  the  Atlantic. — There  is  between  the  two  systems,  a  region  of  calras, 
known  as  the  equatorial  cahns.  It  has  a  mean  average  breadth  of  about  six  degrees  of  latitude.  In  this 
region  the  air  which  is  brought  along  to  the  equator  by  the  N.E.  and  S.E.  trades  ascends. 

These  calms  cover  a  region  of  constant  precipitation,  and  this  region  vibrates  up  and  down  the  ocean  as 
a  zone  or  belt,  as  the  trade  winds  vibrate.  In  the  summer  months  it  is  found  between  the  parallels  of  8^  and 
14°  of  N.  latitude,  and  in  the  spring  between  5°  S.  and  4°  N. 

By  this  chart  the  navigator  can  tell  what  places  within  the  range  of  this  zone,  have,  during  the  year,  twf> 
rainy  seasons,  what  one,  and  what  are  the  rainy  months  for  each  locality. 

Were  the  N.  E.  and  the  S.  E.  trades  with  tlie  belt  of  equatorial  calms  of  different  colors  and  visible  to 
an  astronomer  in  one  of  the  Planets,  he  would  by  the  motion  of  these  belts  or  girdles  alone,  tell  the  seasons 
with  us. 

He  would  see  them  at  one  season  going  North,  then  appearing  stationary,  and  then  commenting  their 


APPENDIX.  [  ^  I 

return  to  the  South.  But  though  he  would  observe  tkat  they  follow  the  Sun  iahis  annual  eourse,  he  would 
discover  that  their  extremes  of  declination  are  not  so  far  asunder  as  the  tropics,  though  in  certain  seasons  the 
changes  from  day  to  day  are  very  great.  He  would  observe  that  these  zones  would  linger  near  each  of  their 
tropics  about  three  months,  and  that  they  would  pass  from  one  of  their  tropics  to  the  other  in  a  little  less 
than  another  three  months.  Thus  he  would  observe  the  whole  system  of  belts  to  go  North  from  the  latter 
part  of  May  till  some  time  in  August.  Then  they  would  stop  and  remain  stationary  till  winter,  in  December; 
when  again  they  would  commence  to  slide  down  towards  the  South  rapidly  over  the  ocean  until  the  last  of 
February  or  first  of  March  ;  when  again  they  would  become  stationary  and  remain  about  this,  their  Southern 
tropic,  till  May  again. 

The  zone  of  the  S.  £.  trade  winds  would  present  its  northern  edge  inclined  somewhat  to  the  equator: 
commencing  near  the  coast  of  Africa  and  tracing  the  usual  outlines  of  this  edge  over  towards  South  America, 
he  would  discover  that  it  approached  the  equator  a^  an  angle  of  about  15^  ;  and  he  would  announce  that  the 
equatorial  edge  of  the  zone  of  S.  E.  trades  in  the  Atlantic  lies  W.  15^  N.  and  E.  15°  S. 

Turning  his  attention  now  to  the  belt  of  N.  E.  trade  winds,  he  would  observe  the  equatorial  edge  of  this 
zone  to  be  somewhat,  though  not  altogether,  symmetrical  with  the  equatorial  edge  of  the  S.  E.  trade  wind  zone 
of  the  other  hemisphere.  On  the  African  side  it  is  farthest  from  the  equator,  which  it  approaches  at  an  angle 
of  about  10°  (W.  by  S.)  until  it  reaches  the  meridian  of  about  40°  West.  Here  it  is  deflected  to  the  North 
and  trends  off  in  the  direction  of  W.  N.  W.  Here  we  begin  to  experience  the  effect  of  the  North  American 
continent  upon  the  trade  winds  at  sea.  The  rarefaction  caused  by  the  plains  of  northern  Texas  and  the  arid 
plains  in  that  quarter,  is  sufficient  in  summer  to  convert  the  N.  E.  trades  of  the  Gulf  of  Mexico  into  a  pre- 
vailing wind  from  the  Southward  and  Eastward. 

In  the  Pacific  and  within  a  certain  distance  from  the  land,  the  N.  E.  trade  winds  are  by  the  same  influ- 
ences converted  into  a  S.  W.  monsoon. 

By  tracing  on  a  chart  the  equatorial  limits  of  the  N.  E.  and  S.  E.  trade  winds,  as  herein  described,  it 
will  be  perceived  that  there  is  left  between  the  two  systems  a  wedge-shaped  band  having  its  broadest  part  on 
the  African  side  of  the  Adantic.  The  region  of  the  ocean  which  the  Planetary  Astronomer  would  observe  this 
band  or  belt  to  cover,  is  the  region  which  is  occupied  by  the  equatorial  calms  and  the  African  monsoons  that 
fall  between  the  systems  of  N.  E.  and  S.  E.  trade  winds.  And  were  the  belts  which  represent  these  calms 
different  from  the  rest  as  to  color,  the  imaginary  astronomer  would  see  it  as  somewhat  of  an  irregular  curve 
not  having  the  northern  and  southern  edges  concentric.  The  concave  side  of  this  curved  belt  is  turned  to  the 
E.  of  N.  and  has  its  centre  near  the  shores  of  Greenland. 

As  before  remarked,  the  newly  discovered  monsoons  also  come  in  with  the  equatorial  calms  and  give  the 
peculiar  wedge-shaped  form  to  the  regions  bewjeen  the  two  systems  of  trade  winds. 

Having  completed  the  physical  examination  of  the  equatorial  calms  and  winds,  if  the  supposed  observer 
from  some  distant  sphere  should  now  turn  his  telescope  towards  the  poles,  he  would  observe  a  zone  of  calms: 
bordering  the  N.  E.  trade  winds  on  the  Norths  and  another,  the  S.  E.  trade  winds  on  the  South.     These  also 
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would  be  observed  to  vibrate  up  and  down  with  the  trade  wind   zones,  partaking  of  their  motions  and 
following  the  declination  of  the  Sun. 

On  the  polar  side  of  each  of  these  two  zones  there  would  be  a  broad  band  extending  up  into  the  polar 
regions,  the  prevailing  winds  within  which  are  the  opposites  of  the  trade  winds,  viz:  S.  W.  in  the  Northern 
and  N.  W.  in  the  Southern  hemisphere. 

The  equatorial  edge  of  these  calm  belts  is  near  the  tropics,  and  their  average  breadth  is  10^  or  12^.  On 
one  side  of  these  belts  the  winds  blow  perpetually  towards  the  equator;  on  tbe  other,  their  prevailing  direction  is 
towards  the  poles. 

They  therefore  may  be  considered  as  nodes  in  the  general  system  of  atmospherical  circulation. 

The  atnfosphere  which  the  N.  E.  and  S.  E.  trade  winds  keep  in  perpetual  motion  towards  the  equator  has 
for  its  node  die  equatorial  calms.  Here  it  ascends,  boils  over,  divides,  and  flows  on  in  the  upper  regions  of 
the  atmosphere,  one  part  going  to  the  Nortbein,  the  other  to,  the  Southern  hemisphere,  to  complete  the  round 
and  supply  tbe  sources  of  the  trade  winds. 

Arrived  near  the  IVopic  of  Cancer,  the  northern  current  meets,  in  the  upper  regions  of  the  atmosphere,  the 
return  current  which  the  prevailing  winds  of  the  North  temperate  zone  have  carried  as  a  surface  current  to  the 
hyperborean  regions  of  the  North.  These  two  currents  produce  another  node  or  calm  region,  in  which  the 
atmosphere  descends,  and  from  which  it  issues  both  to  the  North  and  the  South,  assuming,  on  one  side,  the 
character  of  N.  E.  trades ;  on  the  other  the  character  of  the  S.  W.  passage  winds. 

This  node  has  its  fellow  in  the  Southern  hemisphere  ;  and  from  one  side  of  the  zone  of  the  calms  of  Ca- 
pricorn, the  wind  issues  as  the  S.  E.  trades ;  from  the  other  as  the  N.  W>  passage  winds  of  the  Southern 
iiemisphere. 

Along  the  polar  borders  of  these  two  calm  belts  we  have  another  region  of  precipitation,  though  gene- 
rally the  rains  here  are  not  so  constant  as  they  are  in  the  equatorial  calms.  The  precipitation  near  the  tro- 
pical calms  is  nevertheless  sufficient  to  mark  the  seasons;  for  whenever  these  calm  zones,  as  they  go  from 
North  to  South  with  the  Sun,  leave  a  given  parallel,  the  rainy  season  of  that  parallel  is  said  to  commence. 
Hence  the  rainy  season  in  Chile  at  the  South,  and  in  California  at  the  North. 

This  letter  of  the  series  of  the  charts  will  enable  any  one  who  consults  it,  to  tell  to  what  places  the 
tropical  calms  bring  rain,  and  in  what  months  the  rainy  season  commences  and  ends,  for  any  parallel. 

To  complete  the  physical  examination  of  the  earth's  atmosphere,  which  we  have  supposed  an  astronomer  in 
'one  of  the  planets  to  have  undertaken  according  to  the  facts  developed  by  the  wind  and  current  charts,  it 
remains  for  him  to  turn  his  telescope  upon  the  icy  regions  of  the  poles.  (For  that  we  should  complete  the 
^examination  in  this  respect,  it  would  be  necessary  to  obtain  the  log  book  of  ships  in  the  anti-commercial 
'regions  of  the  ocean,  which  we  cannot  do.  As  the  sea  is  most  open  near  the  South  pole,  the  principles  of  the 
general  law  of  atmospherical  circulation  would  be  better  developed  probably  by  observations  in  the  Antarctic, 
Ihan  in  the  Arctic  regions.) 

For  the  want  of  such  observations,  but  with  the  light  which  these  charts  throw  on  the  subject  for  our 
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guide,  let  us  pursue  the  S.  W.  passage  winds  of  the  Northern  hemisphere  into  the  Arctic  regions,  and  see 
theoretically  how  they  get  there  ;  and  being  there,  what  becomes  of  them. 

From  the  parallel  of  40°  up  towards  the  pole  the  prevailing  winds  in  the  Northern  hemisphere  as  already 
reported,  are  the  S.  W.  passage  winds,  or  as  they  are  more  generally  called  by  mariners  the  "  Westerly" 
winds ;  these  prevail  over  the  "  Easterly"  winds  in  the  ratio  of  about  two  to  one. 

Now  if  we  suppose,  and  such  is  probably  the  case,  these  "  Westerly"  winds  to  convey  in  two  days  a 
greater  volume  of  atmosphere  towards  the  Arctic  circle  than  those  "  Easterly"  winds  can  bring  back  in  one, 
we  establish  the  necessity  for  an  upper  current  by  \Khich  the  difference  may  be  returned  to  the  tropical  calms 
of  our  hemisphere.  Therefore  there  must  be  some  place  in  the  polar  regions  at  which  these  S.  W,  winds  cease 
to  go  North,  and  from  which  they  commence  their  return  to  the  South,  and  this  locsjity  must  be  in  a  region 
peculiarly  liable  to  calms.  It  is  another  atmospherical  node  in  which  the  motion  of  the  air  is  upward,  with  a 
decrease  of  barometric  pressure. 

If  we  now  return  to  the  calm  belt  of  the  northern  tropics,  and  trace  theoretically  a  portion  of  air  that  in 
its  circuit  shall  fairly  represent  .the  average  course  of  these  S.  W.  passage  winds,  we  shall  see  that  it  approaches 
the  pole  in  a  loxodromic  curve  ;  that  as  it  approaches  the  pole  it  acquires  from  the  spiral  convolutions  of  this 
curve  which  represents  its  path,  a  whirling  motion,  in  the  direction  of  the  hands  of  a  clock  moving  backwards j 
and  that  the  portion  of  atmosphere  whose  path  we  are  following,  would  gradually  contract  its  gyrations,  until 
it  would  finally  ascend,  turning  against  the  hands  of  a  watch,  as  it  went  around. 

Then  reaching  the  upper  regions  of  the  atmosphere,  its  course  would  be  to  the  southward  ;  or  rather, 
owing  to  the  effect  of  the  axial  rotation  of  the  earth,  its  course  would  be  from  the  northward  and  eastward, 
until  it  should  meet  also  in  the  upper  regions  a  like  portion  from  the  ascending  node  formed  in  the  calms 
near  the  equator.  This  place  of  meeting  in  the  upper  regions  of  the  atmosphere,  as  already  remarked,  be- 
tween these  two  portions  of  air  moving  in  opposite  directions,  one  from  the  equator  and  the  other  from  the 
pole,  takes  place  in  the  zone  of  the  calms  of  Cancer.  Here  the  two  balance  each  other,  produce  a  calm,  or 
the  descending  node  for  the  Northern  hemisphere,  with  an  increase  of  barometric  pressure. 

In  the  Southern  hemisphere  a  like  process  is  going  on ;  only  there  the  N.  W.  passage  wind  would,  as  it 
arrives  near  the  Antarctic  calms,  acquire  a  motion  with  the  Sun,  or  in  the  direction  of  the  hands  of  a  watch. 

That  such  is  the  case,  the  investigations  that  are  carried  on  here  do  not  prove,  but  they,  and  a  process  of 
reasoning  guided  by  analogy,  derived  from  what  they  do  show,  suggest  that  such  is  probably  the  case. 

The  general  course  of  the  circulation  of  the  atmosphere,  as  partly  estaUished  and  partly  suggested  by 
these  researches  and  other  sources  of  information  is :  an  upper  current  from  the  pole,  as  far  as  the  tropical 
calms,  towards  the  equator ;  thence  a  descent  and  a  surface  current  (N.E.  trades)  to  the  equatorial  calms. 
Here  an  ascent  takes  place,  through  which  air  is  supplied  for  an  upper  current  each  way  towards  the  poles, 
as  far  as  the  zone  of  tropical  calms.  Here  there  is  a  descent ;  and  a  continuation  towards  the  polar  regions 
as  a  surface  current,  (S.  W.  passage  winds)  until  it  approaches,  in  part,  the  calms   of  the  hyperborean 

regions.      Here  it  commences  to  whirl  about  in  the  manner  already  stated,  forming  the  supposed  polar 
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calms,  in  which  it  ascends,  and  so  commences  its  return  towards  the  South  by  reversing  the  circuit  just 

stated. 

"  The  wind  goeth  toward  the  South,  and  turneth  about  unto  the  North  ;  it  whirleth  aboul  continually,  and 

the  wind  returneth  again  according  to  his  circuits." 

Letter  C  of  the  series  shows  the  points  of  the  compass  from  which  the  wind  blows  in  fdl  parts  of  the 
ocean,  and  for  any  month  in  the  year.  These  are  called  the  "  Pilot  Charts,"  of  which  the  "North  Adantic," 
in  two  sheets,  and  "  Coast  of  Brasil  within  the  Trade  Wind  Region,"  in  one  sheet,  have  been  published* 
The  "  South  Atlantic"  is  in  press  ;  also  the  "  Pacific  Ocean,"  from  the  equator  to  60^  South,  and  from  70^ 
to  120^  West 

Sheets  of  this  series  are  also  in  hand  for  the  entire  Pacific  and  Indian  Oceans. 

The  oflicers  employed  upon  them  from  time  to  time  have  been  Lieutenants  Hemdon,  Dulany,  H.  N.  Har- 
rison, Ball  and  Forrest ;  Passed  Midshipmen  Davenport,  Powell,  De  Koven,  Wainwright,  Balch,  Roberts,  De 
.  KraA,  Woolley,  Jackson,  Murdaugh,  and  Semmes,  and  Professor  Benedict. 

The  "  Brazil  Pilot"  is  on  a  scale  to  the  square  of  2°  of  latitude  by  1^  of  longitude,  and  extends  from  the 
Equator  to  23^  South. 

The  rest  of  the  series  is  on  a  scale  of  6^  to  a  square:  that  is,  the  ocean  is  divided  off  into  districts  of  5° 
of  latitude  by  5^  of  longitude.  This  chart,  therefore,  consists  of  a  number  of  engraved  squares  without  regard 
to  figure  of  the  earth,  with  four  inscribed  concentric  circles  in  each;  and  in  these  circles  are  radii,  drawn  so  as 
to  represent  every  alternate  point  of  the  cqmpass-card :  thus ;  N. ;  N.N.E. ;  N.E. ;  E.N.E ;  East ;  and  so  on 
around  the  compass. 

After  all  the  log-books  within  reach  have  been  examined,  and  the  observations  collated,  the  results  arc 
collected  for  each  district,  arranged  according  to  months,  and  entered  each  set  in  its  wind-rose^  as  the  circum- 
scribed square  with  its  concentric  circles  and  points  of  the  compass  is  called.  These  entries  are  made  in 
such  a  manner  as  to  show  at  a  glance  the  prevailing  winds  for  any  month  in  any  part  of  the  ocean.  Not  only 
so :  the  navigator  sees  at  a  glance  how  many  days  of  observation  have  been  discussed  for  each  month  in  anj 
district ;  and  of  these  he  sees  the  number  of  times  calms  have  been  found,  and  the  number  of  times  the  winds 
have  come  from  each  of  the  sixteen  points  of  the  compass. 

Thus  in  the  wind-rose  for  the  district  between  5°  and  l(P  N.,  15°  and  20°  West,  he  would  observe  that 
in  August  705  observations  as  to  the  course  of  the  wind  had  been  made  here,  and  13  as  to  the  calms;  L  f., 
out  of  1^  days  passed  by  ships  in  this  district  during  the  month  of  August  of  various  years,  it  was  found  to 
be  calm  thirteen  times,  of  eight  hours  each  ;  and  tlie  winds  were  observed  to  blow  from  E.  4  times*  ;  E.S.E., 
17.;  S.E.,  5;  S.S.E.,  165;  S.,  280;  S.S.W.,  171 ;  S.W.,  23 ;  W.S.W.,  26  ;  W.  8.;  W.N.W.  2;  N.W, 
1 ;  N.N.W.,  2 ;  N.N.E.,  1 ;  and  the  other  points  0. 

The  object  has  been  to  get  at  least  one  hundred  observations  for  each  month  in  every  square  of  the  ocean; 
this  would  require  for  the  three  great  oceans  1,669,200  observations  upon  the  direction  of  the  winds  alone. 

•  Taking  «*  time  "  to  mean  a  period  of  eight  hours,  or  three  "  times  "  to  make  a  day. 
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In  some  of  the  wind-roses,  or  districts  of  5°  square,  we  have  obtained  more  than  a  thousand  observations 
for  a  single  month  ;  whereas,  in  neighboring  districts  and  other  months,  we  are  left  without  a  single  observa- 
tion— so  limited  and  marked  are  the  commercial  paths  oyer  the  ocean,  according  to  the  seasons. 

Between  the  route  to  and  fro  around  Cape  Horn,  and  the  routes  to  and  from  around  the  Cape  of  Good 
Hope,  there  is  a  part  of  the  oce^^  of  immense  extent,  that  is  seldom  traversed  by  any  vessel. 

As  the  wind  is  found  to  blow  in  any  part  of  any  given  district  or  division  of  6®  square,  so  it  is  assumed 
to  blow  in  all  other  parts  of  that  district. 

The  pilot  charts  therefore  give  us  the  number  of  times  that  the  wind,  in  any  part  of  the  ocean,  is  found  in 
a  given  number  of  times  to  come  from  each  point  of  the  compass  ;  and  consequently,  the  ratio  between  the 
number  of  times  from  any  one  point  and  all  the  others. 

With  such  data  it  is  practicable  to  calculate,  according  to  the  doctrine  of  chances,  the  track  which  will 
give  the  shortest  average  passage  under  canvass  from  port  to  port  for  any  month. 

This  I  have  done  for  the  route  generally,  between  Europe  and  America ;  |pd  from  the  ports  of  the  United 
States,  as  far  South  as  the  parallel  of  Rio  de  Janeiro. 

These  routes  have  been  calculated  for  each  month  and  issued  in  a  book  of  "  Sailing  Directions"  to 
Navigators. 

In  the  European  voyages  I  have  found  not  much  room  for  improvement  as  to  routes,  except  to  those 
who  are  just  entering  that  trade ;  to  them  these  charts  give  all  the  information  as  to  winds,  currents,  and 
routes  that  is  possessed  by  the  oldest  and  most  experienced  "  Packet  Captains." 

When  navigators  generally  come  to  follow  these  new  routes,  the  average  sailing  passage  between  Europe 
and  America  will,  it  is  believed,  from  what  has  already  been  done,  be  somewhat  shortened. 

But  the  new  routes  wTiich  these  charts  have  suggested  to  the  equator,  and  which  lead  through  parts  of  the 
ocean  in  which  the  winds  and  currents  were  not  so  well  understood  as  they  are  along  the  tracks  to  Europe, 
have  been  attended  with  more  decided  advantage,  and  with  signal  success.. 

The  route  of  all  vessels  bound  into  the  Southern  hemisphere,  whether  their  destination  be  the  markets  of 
South  America,  of  the  Pacific  or  Indian  ocean,  is  the  same  as  far  as  the  equator  :  and  these  charts  have  actually 
shortened  the  average  passage  hence  to  the  equator,  from  two  days  to  two  weeks  according  to  the  season  of 
the  year ;  this  is  shown  by  the  results  of  actual  trial.  More  than  a  hundred  passages  have  been  made  by 
these  charts,  and  according  to  the  routes  prescribed.  The  average  length  of  passage  by  the  old  route  from  t  he- 
ports  of  the  United  States  to  the  line,  is  forty-one  days.  The  average  passage  by  the  new  routes  has  been  so^ 
far,  for  January,  31  days  ;  for  February,  25  ;  for  March,  27| ;  April,  28^ ;  May,  34 ;  June,  33  ;  July,  40  ; 
(by  the  old  route  in  this  month  the  passage  is  48  days,)  for  August,  41 ;  for  September,  39 ;  for  October,  37  ;• 
November,  32,  and  December,  34,  against  38^  by  the  old  route. 

As  I  write,  I  receive  the  abstract  logs  of  the  U.  S.  S.  "  Saratoga,"  (Captain  Walker,)  and  of  the  merchant 
barque  "Dragon,"  (Captain  Andrew.) 

They  sailed  at  the  same  time,  both  in  the  month  of  September  last:  the  "  Saratoga" took  the  old  route; 
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went  as  for  as  19°  of  West  longitude ;  and  crossed  the  equator  the  fortj'^secoad  day  out  The  "  Dragon"  took 
the  Dew  route ;  crossed  the  «quator  the  thirty-fourth  day  ;  and  had  passed  the  parallel  of  Rio  de  Janem)  io  23° 
S.,  before  the  "  Saratoga"  bad  reached  the  line ;  thus  making  a  gain  of  l&OO  miles  upon  "her  competitor, 
with  a  saving  that  far  of  ten  days  on  the  passage. 

Thus  the  importance  of  the  undertaking  to  collect  and  embody  the  experience  of  every  navigator  as  to 
the  winds  and  currents  of  the  sea,  and  so  to  represent  it  that  each  may  have  the  benefits  of  the  experience  or 
all,  is  proved  daily.    Encouragement  is  therefore  given  for  the  vigorous  prosecution  of  the  work. 

Upwards  of  20,000  sheets  of  these  charts  have  been  distributed,  and  the  demands  for  them  are  daily 
increaung. 

Letter  D  of  the  series,  are  thermal  charts ;  they  sh6w  the  temperature  of  the  surface  water  of  the  ocean 
wherever  and  vfrhenever  it  has  been  observed.  .These  obs^vations  are  characterized  by  colors  and  symbols  in 
such  a  manner  that  by  a  mere  inspection  of  the  charts,  the  temperatures  for  any  one  month  may  be  recognized 
and  distinguished  from  the  rest  The  scale  is  Fahrenheit;  and  the  temperatures  are  put  down  just  as  they 
are  given  in  each  log-book,  without  any  .attempt  to  correct  for  error  of  thermometer.  The  thermal  chart  of 
the  North  AUantic,  compiled  by  Lieutenant  Gantt,  in  eight  large  sheets,  is  in  press.  That  of  the  South 
Atlantic  is  in  process  of  construction  by  Lieutenant  Gardner,  and  is  nearly  ready  for  the  press. 

The  botbermal  lines  for  80*^,  70°  and  so  on,  for  every  10°  of  ocean  temperature,  are  drawn  for  each 
month  upon  these  charts. 

They  afford  much  valuable  and  interesting  information  touching  the  circulation  of  the  ocean  waters,  includ* 
iog  the  phenomena  of  cold  and  warm  currents ;  they  also  cast  light  upon  the  subject  of  the  byetographic  and 
climatic  peculiarities  of  various  regions  of  the  earth ;  they  increase  to  a  mhrked  extent  our  stock  of  knowledge 
concerning  the  Gulf  Stream,  that  great  phenomenon  of  the  ocean ;  for  they  show  that  the  warm  waters  of  this 
stream  as  it  pursues  its  course  towards  Europe,  have  a  vibratory  motion,  so  to  speak,  across  their  cpurse,  like 
a  pendulum  slowly  propelled  by  heat  on  one  side,  and  drawn  back  by  cold  on  the  other ;  It  vibrates  to  and  fro 
with  the  season,  preserving  in  the  mean  time  a  peculiar  system  of  convolutions  that  calls  to  mind  the  graceful 
wavings  of  a  pennon  as  it  floats  gently  to  the  breeze.  Indeed,  if  we  imagine  the  head  of  the  Gulf  Stream, 
hemmed  in  by  the  land  in  the  Straits  of  Bernini,  to  be  stationary  there,  and  then  liken  the  tail  of  the  stream 
itself  to  an  immense  pennon  floating  gently  in  a  current : — such  a  motion  as  such  a  streamer  may  be  imagined 
to  have,  very  much  such  a  motion  do  these  charts  show  the  tail  of  the  Gulf  Stream  to  have. 

These  charts  were  prepared  for  the  press  in  four  sets, — one  set  for  the  temperatures  for  each  season, — but 
(hey  are  to  be  published  wilh  the  temperatures  of  all  four  seasons  on  the  same  sheet.  I  have  therefore  not  had 
an  opportunity  to  study  them  except  in  sets  for  one  season  at  a  time, — therefore  I  cannot  give  as  complete  an 
account  of  all  the  facts  which'they  develope,  as  1  shall  be  able  to  do  when  they  appear  with  the  observations  for 
each  month  grouped  and  presented  side  by  side  with  the  observations  for  all  the  other  months. 

In  1844  I  read  before  the  National  Institute,  a  paper  "on  the  Gulf  Stream  and  currents  of  the  sea."  Up 
Jo  that  time  but  little  was  known  of  this  "  river  in  the  ocean,"  except  that  it  exists  and  conveys  an  immense 
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body  of  warm  water  from  the  Gulf  of  Mexico  through  the  Straits  of  Florida  into  the  Atlantic  Ocean,  thence 
along  the  coast  of  the  United  States  towards  the  shores  of  Europe  by  the  way  of  the  Grand  Banks.  Beyond 
this*  little  or  nothing  was  known  with  regard  to  it.     But  since  the  appearance  of  that  paper,  attention  has 

been  very  much  directed  to  the  Gulf  Stream. f  The  Coast  Survey  has  been  at  work  upon  it,  and  the  informa- 
tion collected  by  that  establishment  and  the  officers  of  the  navy,  with  regard  to  it,  added  to  that  afforded  by 

these  charts,  may  be  said  to  exceed  in  philosophical  extent  and  value  all  that  was  previously  known  about  it. 

These  investigators  confirm  to  a  remarkable  extent  the  speculations  put  forth  in  that  paper ;  they  have 
converted  many  of  the  suggestions  of  theory  into  philosophical  facts,  and  given  increased  importance  to  the 
views  presented  in  1844. 

In  that  paper  which  was  read  before  the  National  Institute  in  the  month  of  April,  and  repeated,  by  request, 
before  the  Association  of  American  Geologists  and  Naturalists  the  same  year,  it  was  remarked  with  regard  to 
the  Gulf  Stream  and  its  counter  current,  the  ice-bearing  current  from  the  North  : 


***  Upon  a  correct  knowledge  of  the  force  and  set  of  currents  in  the  ocean,  oAen  depends  not  only  the  safety^  of  Tessel  and  cargo,  but 
the  lives  of  all  on  board  ;  and,  owing  to  the  want  of  this  knowledge,  hundreds  of  vessels,  thousands  of  persons,  and  millions  of  property 
are  annually  cast  away  or  lost  at  sea. 

**  I  do  not  intend  to  occupy  the  time  of  members  with  a  recapitulation  here  of  what  we  do  know  with  regard  to  ocean  currents  ;  that 
indeed  might  soon  be  told  ;  for  we  know  little  or  nothing  of  them,  except  that  they  are  to  be  met  with  here  and  there  at  sea,  many  of 
them  sometimes  going  one  way  and  sometimes  another  ;  and  that  the  waters  of  some  of  them  are  colder  and  of  others  warmer  than  the 
seas  in  which  they  are  found.  That  we  should  have  a  better  knowledge  of  them,  and  of  the  laws  which  govern  them  is  not  only  an 
important  matter  to  those  who  follow  the  sea,  or  make  ventures  abroad,  but  it  is  also  a  matter  of  exceeding  interest  to  all  those  whose 
enlarged  philanthropy,  or  ennobling  sentiments  prompt  in  them  a  desire  to  diffuse  knowledge  among  their  fellows,  or  in  any  manner  to 
beneSt  the  human  race.  The  mere  fact  that  this  meeting  is  held  at  all,  is  evidence  ample  and  complete  that  it  is  composed  altogether  of 
such.  I  therefore  submit  it  is  a  question  for  the  consideration  of  this  meeting,  whether  it  be  not  competent  for  the  National  Institute  to 
devise  and  set  on  foot  a  plan  for  multiplying  observations  and  extending  our  information  upon  these  interesting  phenomena.  A  subject 
of  vast  importance.in  the  business  of  commerce  and  navigation,  the  currents  of  the  ocean  seem  to  me  to  be  altogether  worthy  the  attention 
of  this  society — a  series  of  well  conducted  observations  upon  them  would  be  in  perfect  unison  with  the  great  objects  of  usefulness  for  which 
it  was  created  and  now  exists,  and  for  which  its  distinguished  members  and  guests  have  been  invited,  and  are  here  assembled  from  all 
parts  of  the  country. 

**  Before  such  an  assemblage  of  mind  and  intelligence,  it  is  necessary  only  to  mention  the  meagre  state  of  our  information  even  with 
regard  to  that  great  anomaly  of  the  ocean,  the  Gulf  Stream,  and  there  will  be — there  can  be,  but  one  mind,  as  to  the  importance  of  making 
further  observations,  and  of  multiplying  facts  with  regard  to  it.  In  simply  reminding  the  society,  that  all  we  know  of  this  wonderful 
phenomenon  is  contained  chiefly  in  what  Doctor  Franklin  said  of  it  more  than  50  years  ago,  that  his  facts  were  collected  by  chance  as  it 
were,  and  his  observations  made  with  but  few  of  the  facilities  which  navigators  now  have,  I  feel  that  enough  and  all  has  been  done  that 
is  necessary  to  be  done,  in  order  to  impress  the  Institute  with  the  importance  of  further  observations  upon  it.*'         •  •  • 

— Paper  on  the  Qv^  Stream  and  currents  qfthe  eea.    Read  btfore  the  MUional  InstUuU,  Jpril  2,  1844,  fry  Jtf.  F.  Maury ,  U.  U.  8,  X. 

t"  Linked  thus  with  other  geological  agents,  the  currents  of  the  sea  cannot  fail  to  present  themselves  to  the  mind  of  the  geologist,  as 
important  and  interesting  subjects  for  investigation.  How  much  more  so  are  they  in  the  eyes  of  the  navigator;  with  him,  the  source  of 
this  coast  current  is  a  matter  of  conjecture,  and  its  cause  a  mystery.  And  as  to  its  strength,  its  fluctuations  and  the  laws  which  govern 
them,  his  nautical  books  are  all  but  silent.    Nor  has  the  history  of  navigation  recorded  the  first  series  of  systematic  observations  upon  it. 

"  Proceeding  further  into  the  Atlantic,  we  find  a  vast  stream  of  warm  water  running  counter  to  this.  It  is  the  Gulf  Stream  bound  from 
the  Straits  of  Florida  to  the  Banks  of  Newfoundland,  and  thence  to  the  shores  of  Europe.  What  its  breadth  or  its  depth  may  be,  we 
know  not.  We  are  told  indeed  that  even  at  the  same  place  it  runs  sometimes  at  the  rate  of  two  knots  the  hour,  sometimes  at  five,  and  we 
know  that  it  may  always  be  found  within  certain  broad  limits,  varying  in  this  too  at  the  same  place,  from  140  to  340  miles.  With  this 
our  knowledge  of  it  ends  ;  though  more  accurate  information  as  to  it  and  its  ofiTsets  would  many  a  time  have  saved  the  mariner  from  dis- 
aster and  shipwreck,  and  even  now,  would  add  not  a  little  to  the  speedy  and  safe  navigation  of  the  Atlantic. 

"Though  navigators  had  been  in  the  habit  of  crossing  and  recrossing  the  stream,  almost  daily,  for  the  space  of  near  300  years,  it* 
existence  even  was  not  generally  known  among  them,  until  after  Dr.  Franklin  discovered  the  warmth  of  its  waters,  about  70  years  ago. 
And  to  this  day,  the  information  which  he  gave  us,  constitutes  the  basis,  I  had  almost  said  the  sum  and  substance  of  all  we  know 
about  it."— /Mil. 

1it» 


■CM] 

**  The  Oulf  StrcAm,  as  it  issues  fiom  tbe  Stnite  of  Flcwida,  U  t^a  dailc  indigo  Uue ;  the  line  of  junctioD 
betveen  it  and  the  *rWy'  greea  waters  of  the  Atlantic,  is  plainlj  leeo  for  hundreds  of  miles.  Though  this  line 
is  finally  lost  to  the  eye  as  the  stream  goes  North,  it  is  preserved  to  the  thermom^r  for  several  thousand 
miles ;  yet  to  this  day  tbe  limits  of  the  Gnlf  Stream,  even  ia  die  most  frequented  parts  of  tbe  ocean,  though  so 


fourteen  fathoms  for  its  depth  off  Hatteras.  The  waters,  therefore,  which  in  the  Straits,  are  below  the  level  of 
the  Hatteras  depth,  so  far  from  descending,  are  actually  forced  up  an  inclined  plane,  whose  submarine  ascent  Is 
not  less  than  ten  inches  to  the  mile  ! 

"The  Niagara  is  an  '  immense  river  descending  into  a  plain.*  But  instead  of  preserving  its  character 
in  Lake  Ontario  as  a  distinct  and  well  defined  stream  for  several  hundred  miles,  it  spreads  itself  out,  and  its 
waters  are  immediately  lost  in  those  of  the  Lake.  Why  should  not  the  Gulf  Stream  do  the  same  ?  It 
gradually  enlarges  itself  it  is  true ;  but  instead  of  mingling  with  the  ocean  by  broadspreading  as  the  *  immease 
rivers*  descending  into  the  Norlhem  lakes  do,  its  waters,  like  a  stream  of  oil  in  the  ocean,  preserve  their  dis- 
tinctive character  for  more  than  3,000  miles.    . 

"Moreover,  while  the  Gulf  Stream  is  running  to  the  North  from  its  supposed  elevated  level  at  the  Soulh, 
there  is  a  cold  current  coming  down  from  the  North ;  meeting  the  warm  waters  of  the  Gulf  midway  the  ocean,  il 
divides  itself  and  runs  by  the  side  of  them  right  back  into  those  very  reservoirs  at  the  South,  to  which  theory 
gives  an  elevation  sufficient  to  send  out  entirely  across  the  Atlantic  a  jet  of  warm  water  said  to  be  moie  ihan 
three  thousand  times  greater  in  volume  than  the  Mississippi  river.     This  current  from  Baffin's  Bay  has  nui 


•  The  wind  and  rviirent  charta  haTC  ciillfd  forth  the  «o-operalion  here  proposed. 
t  That  the  Guff  Stream  u  caueed  hj  (he  Inde  wind*. 
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only  no  trade  winds  to  give  it  a  head ;  but  the  prevailing  winds  are  unfavorable  to  it,  and  for  a  great  part  of 
the  way  it  is  below  the  surface,  and  far  beyond  the  propelling  reach  of  any  wind.     Anc^  there  is  every  reason 
to  believe  that  this  polar  current  is  quite  equal  in  volume  to  the  Gulf  Stream.     Are  they  not  the  effects  of  like 
causes  ?    If  so,  what  have  the  trade  winds  to  do  with  the  one  more  than  the  other  ? 

''Nay  more.  At  the  very  season  of  the  year  when  the  Gulf  Stream  is  rushing  in  greatest  volume  through 
the  Straits  of  Florida  and  hastening  to  the  North  with  the  greatest  rapidity,  there  is  a  cold  stream  from  Baffin's 
Bay,  Labrador,  and  the  coasts  of  the  North,  running  to  the  South  with  equal  velocity*  Where  is  the  trade 
wind  that  gives  the  high  level  to  Baffin's  Bay,  or  that  even  presses  upon  or  assists  to  put  this  current  in 
motion  ?    The  agency  of  winds  in  producing  currents  in  the  deep  sea  must  be  very  partial. 

"  These  two  currents  meet  off  the  Grand  Banks,  where  the  latter  is  divided.  One  part  of  it  underruns  the 
Gulf  Stream,  as  is  shown  by  the  icebergs  which  are  carried  in  a  direction  tending  across  its  course.  The 
probability  is,  that  this  '  fork'  continties  an  towards  the  Southj  and  runs  into  the  Carribbean  Sea,  for  the  tem- 
perature of  the  water  at  a  little  depth  there,  has  been  found  far  below  the  mean  temperature  of  the  earth,  and 
quite  as  cold  as  at  a  corresponding  depth  off  the  Arctic  shores  of  Spitzbergen*  •  •         •  • 

"  More  water  can  not  run  from  the  equator,  or  the  pole,  than  to  it.  If  we  make  the  trade  winds  cause  the 
former,  some  other  wind  must  produce  the  latter ;  but  these,  for  the  most  part,  and  for  great  distances,  are 
submarine  and  therefore  beyond  the  influence  of  winds.  Hence,  it  diould  appear  that  winds  have  little  to  do 
with  the  general  system  of  aqueous  circulation  in  the  ocean. 

"  The  other '  fork'  runs  between  us  and  the  Gulf  Stream  to  the  South  as  already  described.  As  far  as  it 
has  been  traced,  it  warrants  the  belief  that  it  too  runs  up  to  seek  the  so  called  higher  kvel  of  the  Mexican 
Gulf.  •••♦•#♦ 

"  Therefore  this  immense  volume  of  water,  in  passing  from  the  Bahamas  to  the  Grand  Banks,  meets  with 
an  opposing  force  in  the  shape  of  resistance,  sufficient  in  the  aggregate  to  retard  it  two  miles  and  a  half  the 
minute,  and  this  only  in  its  Eastwardly  rate.     There  is,  doubtless,  another  force  quite  as  great,  retarding  it 
towards  the  North,  for  its  course  shows  that  it  is  the  resultant  of  two  forces  acting  in  different  directions.     If 
the  former  resistance  be  calculated  according  to  received  laws,  it  will  be  found  equal  to  several  atmospheres. 
And  by  analogy,  how  inadequate  must  the  pressure  of  the  gentle  trade  winds  be  to  such  resistance,  and  to  the 
effect  assigned  them  ?    If,  therefore,  in  the  proposed  inquiry  we  search  for  a  propelling  power  no  where  but  in 
the  higher  level  of  the  Gulf,  we  must  admit,  in  the  head  of  water  there,  the  existence  of  a  force  capable  of 
putting  in  motion  and  of  driving  over  a  plain,  at  the  rate  of  5  miles  the  hour,  all  the  waters  as  fast  as  they  can 
be  brought  down  by  3,000  such  streams  as  the  *  Mississippi  river — a  power  at  least  sufficient  to  overcome  the 
resistance  required  to  reduce  from  two  miles  and  a  half  to  a  few  feet  per  minute,  the  velocity  of  a  stream  that 
keeps  in  perpetual  motion  one-fourth  of  all  the  waters  in  the  Atlantic  Ocean.  •  •  ♦ 

"  But,  in  addition  to  this,  may  there  not  be  a  peculiar  system  of  laws  not  yet  revealed,  by  which  the 
motion  of  fluids  in  such  large  bodies  is  governed  when  moving  through  each  other  in  currents  of  different  tem- 
perature.    That  currents  of  sea  water,  having  different  temperatures,  do  not  readily  commingle,  is  shown  by 
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the  fact  already  mentioned :  ttiat  the  line  (^  separation  between  the  wann  waters  of  the  Gtrff  and  the  cold 
mtere  of  the  Atlantic  is  perfectly  distinct  to  the  eye  for  several  hundred  miles ;  and  even  at  the  distance  of  a 
^ousand  miles,  though  the  two  waters  have  been  io  contact  and  continued  agitadcm  for  many  days,  the  ther- 
mometer shows  that  the  cold  water  on  eifAer  tide  ttiU  per/vrmi  the  part  of  fvotr  bankt  in  keeping  the  warn 


out  over  the  ocean.  Why  then  does  not  such  a  body  of  warm  water,  flowing  and  adhering  together  throu^ 
a  cold  sea,  obey  this  law,  and  occupy  a  hij^ier  levd  f  If  it  did,  the  uppet  edges  of  its  eoid  bankt  would  sup- 
port a  lateral  pressure  of  at  least  100  lbs.  to  the  square  foot ;  and  vessels,  in  crossing  it,  would  sail  over  a 
ridge  as  it  were ;  on  the  East  side  of  which,  they  would  meet  an  f^teily  current ;  and  on  the  West  side,  a 
Westeriy  current  '  •  •  "•  •  • 

"  The  maximum  temperature  of  the  Gulf  Stream  is  86°,  or  about  9*^  above  the  ocean  tenqterature  due  the 
latitude.  Increasing  its  latitude  10°,  U  loses  but  3*^  of  temperature.  And,  after  having  ran  3,000  miles  towards 
the  North,  h  still  preserves,  even  in  winter,  the  heat  of  summer.  With  this  temperature,  it  crosses  the  40th 
degree  of  North  latitude,  and  there,  overflowing  its  liquid  banks,  it  spreads  itself  out  for  thousands  of  square 
leagues  over  the  cold  waters  around,  and  covers  the  ocean  with  a  mantle  of  ^rmth  that  serves  so  much  to 
mitigate  In  Europe  the  rigors  of  winter.  Moving  now  more  slowly,  but  dispensing  its  genial  influences  more 
freely,  it  finally  meeti  the  British  Islanils.  By  these  it  is  divided,  one  part  going  into  the  polar  basin  of  Spitz- 
bergen,  the  other  entering  the  Bay  of  Biscay,  but  each  with  a  warmth  considerably  above  ocean  temperature. 
Such  an  Immense  volume  of  heated  water  can  not  fail  to  carry  with  it  beyond  the  seas  a  mild  and  moist 
atmosphere.     And  thb  it  is  which  bo  much  softens  climate  there.  •  •  ■ 

"  May  there  not  exist  between  the  waters  of  the  stream  and  iheit  fluid  b<mks,  always  heaving  and  mo\ing 
to  the  swell  of  the  sea,  a  sort  of  peristaltic  force,  which,  with  other  agents,  assists  to  keep  up  and  preserve 
this  wonderful  system  of  ocean  circulation  ?  •  •  ■  • 

"  The  line  of  meeting  between  the  waters  of  the  Gulf  Stream  and  the  Atlantic  is  distinct  to  the  naked 
eye  for  several  hundred  miles.  This  unreadiness  of  cold  and  tepid  sea-water  to  commingle  has  been  o(m 
remarked  upon,  and  seems  to  impart  to  one  current  the  power  of  dividing  and  turning  otheis  aside.  Tbu5  ihe 
Gulf  Stream  bifurcates  the  Labrador  current,  one  part  of  which  underruns  the  Gulf  Stream,  and  the  other  i^ity 
a  south  west  wardly  direction  along  the  coast.  •  •  •  • 
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"  It  would  be  curious  to  ascertain  the  routes  of  these  under-currents  on  their  way  to  the  tropical  regions^ 
which  they  are  intended  to  cool.  One  has  been  found  at  the  equator  200  miles  broad  and  23°  colder  than  the 
surface  water.     Unless  the  land  or  shoals  intervene,  it  no  doubt  comes  down  in  a  jspiral  curve.         •         * 

"  What  time  more  fit, — what  occasion  more  suitable  than  the  present  for  maturing  a  plan  of  operations, 
and  for  setting  on  foot  a  system  of  observations  upon  the  Gulf  Stream  and  its  kindred  phenomena  of  the  sea  ?"* 

Thus,  by  a  process  of  reasoning  and  argument  it  was  shown  that  the  Gulf  Stream  as  far  as  the  Banks  of 
Newfoundland  flows  through  a  bed  of  cold  water,  which  cold  water  performs  to  the  warm,  the  office  of  banks  to 
a  river  ;t  and  which  "  cold  banks"  thus  pointed  out,  were  discovered  with  the  deep-sea  thermometer  by  Lt. 
Greorge  M.  Bache,  U.  S.  N.,  in  1846,  while  operating  in  connection  with  the  Coast  Survey.  They  partake  so 
decidedly  of  the  character  of  banks  to  a  river,  that  in  the  annual  report  of  the  Coast  Survey  for  1846,  and  else- 
where, these  banks  were  likened  to  a  "cold  wall,"  and  by  Lt.  Bache  in  his  report  to  the  superintendent  of  the 
survey,  to  a  "  bank  of  cold  water  against  which  the  Gulf  Stream  butts  up."  J 

It  was  also  theoretically  shown  that  the  Gulf  Stream  actually  flows  up  hill :  § 

That  its  bottom  is  a  bed  of  cold  water ;  || 

That  it  bifurcates  a  cold  stream  from  the  North,  near  the  Banks  of  Newfoundland,  and  that  one  fork  of 
this  stream  pursues  thence  on  the  other  side  of  the  Gulf  Stream  a  southwestwardly  course  as  a  current  of  cold 
water,  for  the  most  part  submarine  :»1[ 


•From  this  question  may  be  traced  the  origin  of  the  undertaking,  which  has  resulted  in  the  "wind  and  current  charts."  The 
association  appreciating  the  importance  of  the  subject  and  the  suggestions  connected  with  it,  readily  came  forward  and  used  their  influence 
in  behalf  of  the  undertaking.     It  was  remarked  to  them  then  : 

•*  GenUemen  here,  and  good  men  everywhere,  can  do  much  to  aid  in  this  plan  by  giving  it  their  countenance,  and  using  their 
influence  with  masters  by  inducing  them  to  send  to  Washington  an  abstract  of  their  logs,  though  it  contain  only  the  track  of  the  vessel, 
with  the  winds  and  temperatures.  Even  this  would  be  valuable,  and  any  thing  additional  would  be  much  more  so.  Our  whalemen  do 
collect  and  have  it  in  their  power  to  give  much  truly  valuable  information.  That  which  they  collect  concerns  the  meteorologist,  the 
naturalist  and  others,  not  less  than  the  navigator  and  geologist.  Indeed,  the  ocean,  with  its  almost  unsealed  book  of  mysteries,  presents 
to  the  votary  of  science,  whatever  be  the  name  of  his  association,  a  common  highway,  upon  which  each  society,  like  ^ery  nation,  may 
make  its  ventures  and  return  in  vessels  laden  with  treasures  to  enrich  the  mind  and  benefit  the  human  race. " — Extract  from  a 
*'  Paper  on  the  Currents  of  the  Sea  as  connected  with  Geology  ^  r§ad  btfore  the  association  qf  American  Geologists  and  J^aturalistSy  May  14,  1844 — 
by  M.  F.  Maury,  Lt.  U.  8.  Al" 

f  **  The  cold  water  on  either  side,  still  at  the  distance  of  a  thousand  miles,  performs  the  part  of  river  banks  in  keeping  the  warm- 
water  of  the  (Gulf)  Su*eam  in  the  proper  channel." — Paper  on  the  Gulf  Stream  and  Currenis  qf  the  Sea, 

I  **  Here  on  the  left  we  have  the  main  currents  of  the  (Gulf)  Stream  turned  to  the  ESastward  by  Cape  Hatteras,  and  butting  up 
against  a  bank  of  cold  water,  which  it  overflows." — Report  of  Coatt  Survey,  1846,  Appendix,  A*o.  4,  page  50. 

§  **  It  is  easy  to  show  that  the  depth  of  the  Gulf  Stream  off*  Hatteras  is  not  so  great  as  it  is  in  the  **  narrows"  of  Bernini  by  nearly 
50  per  cent,  and  that  consequently,  instead  of  descending,  its  bed  represents  the  surface  of  an  inclined  plane  from  the  North,  up  which  the 
li^H'er  depths  of  thestre!»?Y>m«sf  ascend.  Ifwe  assume  its  depth  off  Bernini  to  be  200  fathoms  which  are  thought  lo  Lc  wiiliiu  liailu,  tne  above 
rates  of  breadth  and  velocity  will  give  114  fathoms,  for  its  depth  off  Hatteras.  The  waters,  therefore,  which  in  the  straits  are  below  the 
level  of  the  Hatteras  depth,  so  far  from  descending,  are  actually  forced  up  an  inclined  plane,  whose  submarine  ascent  is  not  less  tlian  10. 
inches  to  the  mile. " — Paper  on  the  GuJf  Stream  and  Currents  of  the  sea,  read  before  the  ^^atior^al  Institute  by  M.  F.  Maury,  Lt.  U.S.J^.,  April  2,  1844. 

II  "  As  this,"  (the  warm  water  of  the  Gulf  Stream  made  specifically  lighter  by  its  temperature,)  **  ran  off  at  the  top,  the  same  weight 
of  colder  water  would  run  in  at  the  bottom," — Ibid. 

"  The  Gulf  Stream  bifurcates  the  Labrador  current ;  one  part  of  which  underruns  the  Gulf  Stream." — Paper  on  the  currents  ftf  the 
sea  as  conntcted  with  geology,  read  before  the  Association  of  American  Geologists  and  Naturalists,  May  lith,  1844,  by  M.  F.  Maury,  Lieut.  U.  S.  A*. 

*r  ♦»  Apparently,  in  obedience  to  the  laws  here  hinted  at,  there  is  a  constant  tendency  of  polar  waters  towards  the  tropics  and  of 
tropical  wators  towards  the  poles." — Lt.  Maury  on  the  Gu{f  Stream. 

'» It  would  be  curious  to  ascertain  the  routes  of  these  under  currents  on  their  way  to  the  tropical  regions,  which  they  are  intended  i«v 
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That  it  is  bifuicatea  hj  the  British  Isles :  * 

And  that  its  sur&ce  is  a  double  inclined  plane,  having  the  ridge  or  line  of  meeting  of  these  two  planes 
near  the  axis  of  the  stream-p-from  which  the  sur&ce  water,  like  the  rain  from  the  roof  of  a  house,  runs  off 
towards  each  side.! 


■was  at  a  very  low  temperature — 38°  of  Fahrenheit 

They  also  found  on  the  surface  of  the  ocean,  East  of  the  Gulf  Stream,  layers  or  strealcs  of  warm  water; 
it  was  inferred  that  this  warm  water  comes  from  the  Gulf  Stream, — that  it  sent  off  a  branch  in  the  direction 
of  the  Island  of  Bermuda.     It  was  concluded,  therefore,  that  here  was  a  bifurcation  of  this  stream. 

In  1860,  Lieut.  Walsh,  who  was  sent  out  ia  the  U.  S.  Schooner  "  Taney,"  to  malce  certain  observations 
which  Congress  had  authorised  the  Secretary  of  the  Navy  to  have  made,  in  connection  with  my  researchesll 
concerning  the  winds  and  currents  of  the  sea,  found  like  layers  or  streaks  of  warm  and  cold  water,  and  came 
to  a  like  conclusion,  as  to  this  bifurcation  or  "  off  set"  of  the  Gulf  Stream. 

cool.  One  hns  been  foiLnd  at  the  equator  300  miles  brond  and  93^  colder  than  the  surflice  wnler.  Unleas  the  land  or  ahonis  interrpnr,  ii 
no  dotibt  comes  down  in  a  spiral  curve  ;  meeting  the  warm  walen  of  the  Oulf  midway  the  ocean,  it  (the  cold  current)  divides  itself  and 
runs  by  the  side  of  them  right  bacli  into  those  very  teaervoinat  the  South," — Ibid. 

*•'  It  Bnaliy  meelB  the  British  Islands.  By  these  itia  divided — one  part  going  into  the  polar  basin  of  Spirabei^en  ;  the  other  enlerin; 
the  Bay  of  Biscay."— /Mrf. 

t "  In  a  winter's  day  off  Hatteraa,  there  is  a  difference  between  these  waters  of  near  30°.  Those  of  the  Gulf  being  warmer,  we  jit 
taught  (0  helieve  that  they  are  lighter  ;  they  should  therefore  occupy  a  higher  level  than  those  through  which  they  float.  Assumins  ilip 
depth  here  to  be  114  fathoms,  and  allowing  the  usual  rales  of  expansion,  figures  show  that  the  middle  of  the  Gulf  Stream  here  should  If 
nearly  2  feet  higher  than  the  contiguous  waters  of  the  Atlantic.  Were  this  llie  case,  the  surface  of  the  stream  would  prcseiil  a  dtmlilf 
inclined  plane,  from  which  the  water  would  be  running  down  on  either  aide,  as  from  the  roof  ofa  house.  As  this  ran  off  at  the  top,  ilie 
same  weight  of  colder  water  would  run  in  al  the  bottom  ;  and  thus,  before  this  mighty  stream  had  completed  half  ita  course,  its  dejirlis 
would  ho  brought  up  to  the  surface,  nnd  its  waters  would  be  sprc;id  out  on;r  llie  orcnii.  Why  then  does  not  such  a  btiily  of  ivarni 
water,  flowing  and  adhering  together  through  a  cold  sen,  obey  this  law,  and  occupy  a  higher  level." 

t    nd(  "Annual  Report  of  the  Coast  Survey  fw  1846." 

^   me  "Annual  Report  of  the  Const  Survey  for  1847." 

I!    rWj  "Annual  Report  of  the  Const  Survey  for  ]848." 

H  See  paper  marked  D. 
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In  a  letter*  giving  me  an  account  of  his  cruise,  which  was  unfortunately  interrupted  by  his  vessel  proving 
to  be  unseaworthy,  he  says ;  "  we  discovered  the  hot  waters  of  the  Gulf  Stream  extending  as  far  East  as  72° 
Ity,  in  a  latitude  so  far  South  as  33°  30'.  The  column  of  water  temperature  in  the  Abstract,!  from  May  23 
to  29,  while  engaged  in  the  search  for  Ashton  Rock,  will  satisfy  you  of  this  interesting  and  important  fact,  for 
you  will  notice  that  whenever  we  reached  that  longitude  in  our  various  tracks  between  the  latitudes  of  33°  3(/ 
and  34°  North,  we  experienced  a  sudden  change  of  as  much  as  5°  and  6°  in  the  surface  temperature, — 70°  to 
76°  : — this  must  be  a  branch  or  offset  from  the  Gulf  Stream." 

Now  these  charts  do  not  show  that  the  temperature  of  the  ocean  between  these  parallels  beyond  the 
Gulf  Stream  is  any  higher  than  it  is  between  the  same  parallels  generally,  until  you  approach  the  coast 
of  Africa.  The  isotherm  of  70°  for  each  month,  generally,  after  leaving  the  Gulf  Stream  stretch  off  to 
the  Eastward,  going  up  as  high  in  some  months  as  the  parallel  of  45°.  Recrossing  the  parallel  of  40° 
North  between  the  meridians  of  15°  and  20°  W.,  they  then  make  a  sharp  turn  to  the  Southward  and  Eastward, 
showing  all  the  surface  water  between  that  and  the  Equator,  to  be  permanently  70°  and  upwards.  It  is  not 
probable,  therefore,  that  the  Gulf  Stream  can  supply  such  an  extent  of  Ocean  with  its  wUrm  waters;  nor  is  it 
clear,  that  the  warm  water  of  the  cool  and  warm  streaks,  reported  as  above,  came  from  the  Gulf 
Stream.  The  cool  water  was  probably  the  intruder  from  below ;  indeed  these  charts  have  revealed  a  natural 
process  of  heating  and  cooling  the  surface  of  the  Ocean,  which  I  am  not  certain  has  been  discovered  before. 
It  is  exceedingly  beautiful,  and  goes  far  to  explain  this  phenomenon  of  the  streaks :  when  the  rays  of  the 
Sun  are  operating  with  their  greatest  intensity  in  the  Northern  hemisphere,  they  then  raise  the  temperature  of 
the  equatorial  surface  of  the  ocean  to  the  highest  pitch.  Its  waters  thus  becoming  lighter,  flow  to  the  North 
in  a  gentle  surface  current  of  warm  water. 

Thus  the  isotherm  of  80°,  for  example,  will  pass  from  its  extreme  Southern  to  its  extreme  Northern 
declination  in  about  three  months. 

Being  now  left  to  the  gradual  process  of  cooling  by  evaporation  and  radiation,  it  occupies  the  other  eight 
or  nine  months  of  the  year,  in  gradually  returning  South  to  the  parallel  whence  it  commenced  to  flow  North. 
How  natural  that  in  flowing  North,  it  should  go  in  layers ;  and  in  cooling,  that  some  parts  should  cool  faster 
than  the  others ;  also  that  the  cool  water  from  below,  should  now  and  then  be  forced  up  through  the  mantle  of 
warm  water  with  which  the  heat  has  covered  certain  parts  of  the  Ocean.  When  we  come  down  to  the 
lower  temperatures — the  isotherm  of  60° — for  example,  the  reverse  takes  place.  In  this  case  the  most  rapid 
motion  of  this  isotherm  is  due  to  a  movement  of  the  waters  from  the  hyperborean  regions. 

Between  the  meridians  of  25°  and  30°  West,  the  isotherm  of  60°  in  September,  ascends  as  high  as  the 
parallel  of  56°  N.  In  October,  it  reaches  the  parallel  of  50°  North.  In  November,  it  is  found  between  the 
parallels  of  45°  and  47°,  and  by  December,  it  has  nearly  reached  its  extreme  Southern  descent  between  these 
meridians,  which  it  accomplishes  in  January,  standing  then,  near  the  parallel  of  40°.  It  is  all  the  rest  of  the 
year  in  returning  Northward  to  the  parallel  whence  it  commenced  its  flow  in  September. 
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MiB  imaller  scale.  In  the  freexing  of  an  ordioary  pond,  the  fascicles  of  ice  shoot  out,  and  represent  widi 
their  Sf»res  the  jagged  edges,  <»  the  cold  and  wann  streaks  alluded  to.  They  perfectlj  iUustrate  in  freeziog  the 
ataaner  in  which  a  gentle  current  of  warm  water  overflowing  a  surface  of  cold  water,  rosy  be  supposed  lo 
send  out  its  couriers  or  advance  streams  ahead ;  and,  in  melting,  the  reverse,  or  the  case  of  the  cold  waler 
intnidii^  upon  the  warmer. 

From  these  facts,  and  in  the  view  which  I  am  induced  lo  take  of  thetn,  I  am  led  to  infer  that  the  mean 
temperature  of  the  atmosphere  between  the  parallels  of  56°  and  40°  Norlh,  and  over  that  part  of  the  ocean  in 
which  we  have  been  considering  the  fluctuations  of  the  isothermal  line  of  G0°,  is  at  least  60°  of  Fahienheit,— 
and  upwards,  from  January  to  August,  and  that  the  heat  which  the  waters  of  the  ocean  derive  from  this  sourer, 
atmospherical  contact,  and  radiation, — is  one  of  the  causes  which  move  the  isotherm  of  60°  from  its  January  in 
its  September  parallel. 

It  b  well  to  consider  another  of  the  causes  which  are  ai  work  upon  the  currents  in  this  pan  of  the  ocean, 
and  which  tend  to  give  ihe  lupiii  suuiut^didly  uioliun  io  ihe  i^ullitiu'.  ■^'  60". 

We  know  the  mean  dew  point  must  always  be  below  the  mean  temptjriiture  of  any  given  place,  and  ibni 
consequently  as  a  general  rule  at  sea,  the  mean  dew  point,  due  tlie  isotherm  of  60°,  is  higher  than  the  mean 
dew  point  along  the  isotherm  of  50°,  and  lliis  again  higher  than  that  ol'  40"^ — this  than  30"^,  and  so  on. 

Suppose  merely  for  tlie  sake  of  illustraiion,  that  the  mean  dew  poini  for  each  isotherm,  he  5°  lower  iImh 
tlie  mean  temperature,  we  alioukl  then  have  the  ;ilni.isplierc  which  crosses  the  isotherm  of  60°,  with  a  imai 
dew  point  of  55°,  gradually  precipitating  its  vapors  until  it  roadies  the   isiilherin  of  50°,  with  a   luean  Jew 
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point  of  45*^,     By  which  difTerence  of  dew  point,  the  total  amount  of  precipitation  over  the  entire  zone,  be- 
tween the  isotherms  of  60°  and  50°,  has  exceeded  the  total  amount  of  evaporation  from  the  same  surface. 

Now  as  a  general  rule  in  the  Atlantic  ocean,  and  il  may  be  inferred  in  the  Pacific  also,  the  prevailing  di- 
rection of  the  winds,  to  the  North  of  the  40th  parallel  of  North  latitude,  is  from  the  Southward  and  Westward, 
in  other  words,  it  is  from  the  higher  to  the  lower  isotherms ;  passing,  therefore,  from  a  higher  to  a  lower  tem- 
perature over  the  ocean,  the  total  amount  of  vapor  deposited  by  any  given  volume  of  atmosphere,  as  it  is 
blown  from  the  vicinity  of  the  tropical,  towards  that  of  the  polar  regions,  is  greater  than  that  which  is  taken 
up  again.  How  the  land  may  modify  this  position  is  another  question.  I  speak  of  the  rule  at  sea,  not  of 
the  exceptions  on  the  land. 

Now  then  these  investigations  have  brought  out  prominently  before  us  the  fact,  that  there  is  near  the 
tropics,  both  of  Cancer  and  Capricorn,  a  belt  of  calms  across  the  great  oceans.  That  on  the  Equatorial  side 
of  these  belts,  the  winds  at  the  surface  of  the  sea  blow  permanently  towards  the  Equator, — i.  e.,  they  come 
from  a  cooler  and  go  to  a  warmer  region,  thus  increasing  their  capacity  for  moisture,  and  consequently 
taking  up  more  vapor  in  this  part  of  their  circuit,  than  they  precipitate  down  upon  it  again. 

On  the  polar  side  of  these  calm  belts  of  the  tropics,  the  prevailing  direction  of  the  wind  on  the  surface 
of  the  ocean,  is  towards  the  poles — i.  e.,  from  a  warm  to  a  colder  temperature ;  and  therefore  in  this  part  of  their 

t. 

circuit,  these  winds  must  deposite  more  vapor  than  they  can  take  up  again. 

These  facts,  though  they  be  not  new,  yet  they  are  pressed  by  the  charts  so  forcibly  upon  us,  that  we  are 
led  irresistibly  to  the  theoretical  conclusion,  that  the  trade  wind  regions  of  the  ocean  are  the  evaporating  re- 
gions, and  that  as  a  general  rule  in  all  other  regions  of  the  world,  except  the  deserts,  and  a  few  others,  mostly 
on  the  land,  the  evaporation  is  less  than  the  precipitation,  and  that  the  excess  is  returned  by  the  rivers  and  the 
rains  ii^the  shape  of  currents  from  towards  the  poles  to  the  evaporating  regions  of  the  Torrid  Zone,  and  that 
the  total  amount  of  rain  and  river  water  discharged  into  the  sea,  without  the  limits  of  the  evaporating  region, 
expresses  the  volume  by  which  the  cold  currents  exceed  the  warm  currents  of  the  sea — designating  as 
cold  currents,  all  those  which  run  into  the  Torrid  Zone,  and  those  as  warm  which  bring  their  waters  from  it. 

These  charts  indicate  that  upon  the  ocean,  the  area  comprehended  between  the  isotherms  of  40°  and  50° 
Farenheit,  is  less  than  the  area  comprehended  between  isotherms  50°  and  60°  ;  and  this  again  less  than  the 
area  between  this  last  and  70°; — for  the  same  reason  that  the  area  between  the  parallels  of  latitude  50°  and  60^ 
is  less  than  the  area  between  the  parallels  of  latitude  40°  and  50° ;  and  they  indicate  that  theoretically  more 
ftiin  to  the  square  inch  ought  to  fall  upon  the  ocean  between  the  colder  isotherms  of  10°  difference,  than  be- 
tween the  warmer  isotherms  of  the  same  difference. 

Thus,  to  make  myself  clear :  the  aqueous  isotherm  of  50°  in  its  extreme  Northern  reach,  touches  the  par- 
allel of  60°  N.  Now  between  this  and  the  Equator  there  are  but  three  isotherms :  60°,  70°  and  80°,  with  the 
common  difference  of  10°.  But  between  the  isotherm  of  50°  and  the  pole,  there  are  at  least  five  others,  viz : 
40°,  30°,  20°,  10°  and  0°,  with  a  common  difference  of  10°.  Thus  to  the  North  of  the  isotherm  50°,  the 
vapor  which  would  saturate  the  atmosphere  from  zero,  and  perhaps  far  below,  to  near  50°  is  deposited ;  while 
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to  the  South  of  50°  the  vapor  which  would  saturate  it  from  the  temperatures  of  50°  up  to  that  of  80°,  can 
only  be  deposited.  At  least  such  would  be  the  case  if  there  were  no  irregularities  of  heated  plams,  moun- 
tain ranges,   land,  &c.,  to  disturb  the  ocean  laws  of  atmospheiical  circulation. 

Having  therefore  theoretically  at  sea,  more  rain  in  high  latitudes,  we  should  have  more  clouds:  and  there- 
fore it  would  require  a  longer  time  for  the  Sun  with  his  feeble  rays,  to  raise  the  temperature  of  the  cold  watei, 
which  from  September  to  January,  has  brought  the  isothenn  of  60°  from  latitude  56°  to  40°»  than  it  did  for 
these  cool  surface  currents  to  float  it  down. 

After  this  Southward  motion  of  the  isothentt  of  60°  has  been  checked  in  December  by  the  cold,  and  aftee 
the  sources  of  the  current  which  brought  it  down  have  been  boond  in'fett6rs'3fice,'it  pauses  in  the  long  nights 
of  the  Northern  winter,  and  scarcely  commences  its  return  till  the  Sun  re-crosses  the  Elquatot,  and  increases 
its  power,  as  weU  in  intensity  as  in  duration. 

Thus  we  have  here,  for  the  first  time  beautifully  developed,  the  effects  of  night  and  da(y,  of  clouds  and 
sunshine  upon  the  currents  of  the  s^.  These  effects  are  modified  by  the  operations  of  more  powerful  agents, 
which  reside  upon  the  land;  nevertheless  feeble  though  those  of  the  former  class  be,  a  close  study  of  the 
thermal  charts  will  indicate  that  they  surely  exist. 

Now  returning  towards  the  South : — we  may  on  the  other  hand  infer  that  the  mean  atmospherical  tempera- 
ture for  the  parallels  between  which  the  isothenn  of  80°  fluctuates,  is  below  80°  for  the  nine  months  of  its 
slow  motion.  This  vibratory  moticm  suggests  the  idea  that  there  is  probably  somewhere  between  the  isothenn 
of  80°  in  August,  and  the  isotherm  of  60°  in  January,  a  line  or  belt  of  invariable  or  nearly  of  invartable  temr 
perature,  which  extends  on  the  surface  of  the  ocean,  from  one  side  of  the  Athntic  to  the  other.  This  line, 
or  band,  may  have  its  cycles  also,  but  they  are  probably  of  long  periods. 

Theoretically,  such  a  line  ought  to  be  found  for  any  given,  year,  but  its  place  for  one  entire  ye»r,  may  not 
coincide  with  its  place  for  another,  though  the  motion  of  such  a  belt  from  year  to  year,  would  probably  be  very 
small. 

The  observations  upon  which  these  charts  are  founded,  run  through  a  period  of  half  a  century ;  conse- 
quently they  show  the  temperature  for  the  months  only,  without  regard  to  the  year,  and  therefore  they  do  no: 
enable  us  to  decide  satisfactorily  as  to  the  existence  of  such  a  belt  of  uniform  or  nearly  uniform  ocean  tempera- 
tures for  any  one  year. 

Taking  the  isotherms  of  50°  and  60°,  to  illustrate  the  manner  generally  in  which  the  waters  of  different 
temperatures  run  into  each  other,  we  shall  find  that  their  line  of  separation  is  not  smooUi,  but  jagged.  The 
line  of  junction  below  the  warm  and  cold  waters  of  the  sea  is  not  unlike  the  sutures  of  the  skull  bone  on  » 
grand  scale.  The  waters  of  one  temperature  are  dove-tailed  and  fitted  into  those  of  another,  in  apparently  the 
most  irregular  manner;  but  nevertheless  like  the  sutures  of  the  skull  when  they  come  to  be  examined  eloselj. 
these  lines  of  articulation  clearly  indicate  traces  of  symmetry. 

Now  a  vessel, — when  waters  of  marked  differences  of  temperature  meet, — that  sails  along  their  line  of 
junction,  will  come  across  layers  or  streaks   of  water,   at  one  lime  warmer,  at  another  cooTer.     Where  » 
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jagged  point  of  warmer  water  is  found  in  one  month  to  thrust  itself  up  into  a  body  of  cooler  water,  perhaps 
the  next  month  it  will  be  found  that  this  obtruding  of  the  warm  water  has  disappeared  and  given  place  to  the 
intrusion  from  the  cooler  water,  of  an  articulating  surface  equally  irregular  in  its  outlines.  Such  layers  of 
cooler  and  warmer  streaks  of  water  are  generally  to  be  found  along  that  part  of  the  usual  sailing  route 
between  New  York  and  the   north  of  Europe,  which  runs  with  the  Gulf  Stream. 

A  better  idea  as  to  these  irregularities  in  the  temperature  of  the  ocean,  cannot  be  conveyed  than  by 
quoting  from  tlie  logs  of  a  few  of  the  many  vessels  in  that  trade,  which  are  co-operating  with  me  in  collecting 
materials  for  the  "  Wind  and  Current  Charts,'*  and  from  which  it  will  be  seen  that  it  is  by  no  means  an  ex- 
traordinary occurrence  for  the  water  thermometer  in  the  course  of  one  good  day's  sail,  to  pass  through  a 
range — up  and  down — of  50°. 

EXTRACT  FROM  ABSTRACT  LOGS. 


1850. 


May 


May 


May 


June 


6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


9 
10 
11 
12 
13 
14 
15 
16 
17 


27 

28 

29 

30 

31 

1 

2 

3 


Latitude. 


39.43  N. 

41.5 

42.20 

40.27 

41.55 

41.34 

41.5 

42.20 

44.10 

45.20 


40.36   N. 

41.10 

41.0 

41.33 

41.26 

40.52 

41.50 

42.19 

43.19 


Longitude. 


o     / 

64.0 

62.10 

60.0 

59.15 

56.10 

52.0 

50.10 

46.0 

42.20 

40.30 


W. 


67.23  W. 

63.30 

59.32 

55.44 

52.8 

49.0 

47.33 

47.5 

44.34 


38.41 
38.56 
41.20 
41.31 
44.16 
44.16 
45.28 
46.29 


N. 


70.41  W. 

64.17 

59.10 

55.23 

48.34 

43.15 

30.58 

35.53 


46 
62 
54 
45 
60 
64 
51 
44 
64 


Tempera- 
ture of 
water. 

Change, 
of  Tempera- 
ture. 

o 

o 

66 
42 

+  20 
24 

41 

1 

66 

48 

-1-  25 
18 

60 
60 

+  12 
0 

51 

—    9 

68 
62 

+  17 
—    6 

—   1 

+  16 

—  8 

—  9 
15 

4 
13 

3 
10 


o 

o 

54 

h    3 

78 

h  24 

52 

26 

57 

+     5 

40 

17 

57 

+  17 

61 

4 

55 

-    6 

Ship  "Prince  Albert,"  Capt.  Meyer,- 
New  York  to  London.  1850. 


Ship  "  Ticonderoga,"  Captain  Farran,- 
New  York  to  Liverpool.  1850. 


Ship  "  Queen  of  the  West,'^  Capt.  Hallet, 
New  York  to  Liverpool.  1850. 
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EXTRACT  FROM  ABSTRACT  LOGS— Continued. 


1850. 

Latitude. 

Longitude, 

Tempera- 
ture of 
water. 

Change  of 
Tempera- 
ture. 

o     / 

o     / 

o 

o 

Dec.    17 

40.10 

55.51 

68 

3 

18 

42,02 

52.30 

47 

—  21 

Ship  ArgOjCaptain  Crawford,- 

-New 

18 

42.52 

48.48 

38 

9 

York  to  Havre,  1849. 

20 

43.00 

45.40 

37 

1 

21 

42.33 

45.26 

61 

+  24 

These  extracts  are  taken  at  random.  They  will  give  those  who  have  not  access  to  the  charts,  some  idea  of 
the  changes  of  temperature  in  these  streaks  of  cold  and  warm  water.  They  will  also  afford  a  clue  as  to  the 
frequency  with  which  these  cold  and  warm  streaks  change  their  positions. 

There  is  on  this  route  a  peninsula  of  cold  water,  which  hangs  down  into  the  Gulf  Stream  like  a  curtain 
dropped  from  the  North.  Its  position  as  well  as  its  dimensions  vary.  It  often  covers  several  degrees  in 
extent — and  it  affords  instances  of  the  greatest  and  most  sudden  changes  that  are  known  to  take  place  in  the 
temperature  of  the  surface  waters  of  the  sea.  It  is  generally  found  about  the  parallel  of  45°,  and  the  meridian 
of  50°.  Covering  frequently  an  area  of  hundreds  of  miles  in  extent,  its  waters  differ  as  much  as  20°,  25°,  30° ; 
and  in  rare  cases  even  as  much  as  35°  of  temperature  from  those  about  it. 

These  waters  doubtless  came  down  from  the  cold  regions  of  the  North,  and  are  perhaps  in  the  strongest 
part  of  that  current. 

The  bottom  of  the  sea  in  that  region, — the  Grand  Banks, — assist,  no  doubt,  in  forcing  this  mass  of  cold 
waters  to  the  surface ;  and  the  fact  that  they  penetrate  far  down  across  the  usual  track  of  the  Gulf  Stream, 
seems  to  indicate  that  their  momentum  here  is  greater  than  the  momentum  of  the  warm  waters  of  the  Gulf 
Stream,  which  they  push  aside. 

Between  this  peninsula  of  cold  water  and  Newfoundland  there  is  a  layer  or  branch  of  warm  waters;  perhaps, 
these  are  brought  there  by  a  bifurcation  of  the  Gulf  Stream.  Here  we  have  clearly  and  unexpectedly  unmasked 
the  very  seat  of  that  agent  which  produces  the  Newfoundland  fogs.  It  is  over  an  area  frequently  embracing 
several  thousand  square  miles  in  extent,  covered  with  cold  water,  and  surrounded  on  three  sides  with  an  im- 
mense body  of  warm.  May  it  not  be  that  the  proximity  to  each  other  of  these  two  very  unequally  heated 
surfaces  out  upon  the  ocean,  would  be  attended  by  atmospherical  phenomena  not  unlike  those  of  the  land  and 
sea  breezes  }  These  warm  currents  of  the  sea  are  powerful  meteorological  agents.  l'  have  been  enabled  to 
trace  in  thunder  and  lightning,  the  influence  of  the  Gulf  Stream  in  the  Eastern  half  of  the  Atlantic,  as  far  North 
as  the  parallel  of  55°  N.;  for  there  in  the  dead  of  winter  a  thunder  storm  is  not  unusual. 

Reviewing  now  what  has  been  said  concerning  the  layers  of  cold  and  warm  water  along  the  European 
route  of  the  Gulf  Stream,  and  returning  to  tlie  cool  and  warm  streaks  mentioned  by  Lieut.  Walsh,  and  the 
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officers  of  the  Coast  Survey :  it  appears  probable  that  the  warm  waters  which  they  encountered  and  reported  as 
coming  from  the  Gulf  Stream,  are  the  warm  waters  properly  due  the  latitude,  partly  interlacing  the  cooler  waters 
of  the  same  regions  in  the  seasons  described.  The  difference  of  temperature  may  be  partly  due,  also,  to  tl^e 
warm  waters  of  the  surface  being  separated  into  streaks  by  the  cooler  waters  of  the  submarine  current  which 
by  the  agitation  of  the  ocean  are  here  and  there  brought  to  the  surface  through  the  thin  layer  of  warm  surface 
water. 

If  we  draw  a  line  of  a  degree  or  two  in  breadth  from  the  capes  of  the  Chesapeake  and  the  Delaware 
Bays  towards  Cape  St,  Roque  in  Brazil,  we  shall  ^nd  in  this  direction,  after  crossing  the  Gulf  Stream,  a  layer 
of  water  a  little  cooler  than  that  on  either  side  of  it.  This  layer  extends  to  the  equator,  and  is  sometimes  very 
clearly  marked : — so  much  so  that  I  have  been  at  a  loss  to  account  for  it.  Like  an  immense  lake,  it  is  sur- 
rounded with  waters  of  a  higher  temperature.  It  cannot  therefore  be  brought  there  by  a  cold  surface  current. 
It  is  strictly  a  layevy  in  contradistinction  to  a  current. 

The  only  idea  that  has  suggested  itself  in  explanation  of  this  phenomenon  is  in  the  conjecture  that  there 
may  be  stretching  off  in  this  direction,  a  submerged  mountain  range  or  ridge  at  the  bottom  of  the  sea,  across 
which  the  cold  waters  of  this  submarine  cunent  as  it  forces  itself  into  the  Caribbean  sea,  are  brought  to  the  sur- 
face by  the  agitation  of  the  waves. 

Standing  out  like  peaks  in  this  range  are  the  Islands  of  Fernando  de  Noronha,  the  Penedo  de  San  Pedro, 
and  the  Bermudas.  The  Islands  and  mountains  of  Cuba,  occupy  a  position  which  a  mountain  spur  from  this 
sunken  range  might  be  supposed  to  occupy. 

Lieut.  Walsh,  in  the  "  Taney,'*  was  directed  to  run  across  this  supposed  submarine  range  of  mountains, 
a  zig-zag  line  of  deep-sea  soundings,  from  the  equator  to  the  capes  of  Virginia.  But  unfortunately  his 
schooner  proved  unseaworthy,  and  he  had  to  abandon  this  interesting  part  of  his  work. 

Captain  Powell  of  the  U.  S.  S.  "  Jno.  Adams,"  in  1850,  found  himself  on  a  shoal  in  the  South  Atlantic, 
and  the  fact  was  first  made  known  entirely  by  the  change  in  temperature  of  the  surface  water.  Finding 
the  water  to  become  cool,  he  got  a  cast  of  the  deep  sea  lead  and  found  bottom.  These  facts,  as  far  as  they  go, 
give  some  sort  of  plausibility  to  the  conjecture. 

The  isotherms  of  60°,  50°  and  40°,  take  a  northeastwardly  direction  across  the  Atlantic,  and  show  the 
waters  of  the  ocean  to  be  as  warm,  indeed  warmer,  between  latitude  60°  and  65°  dff  the  shores  of  Europe 
than  they  are  on  this  side  near  the  parallels  of  40°  and  45°. 

That  the  Gulf  Stream  is  roof-shaped  :  that  is,  it  is  higher  in  the  middle  and  lower  at  the  edges — and  that 
it  has  a  roof-current  running  from  the  middle  or  axial  line  to  either  edge,  as  suggested  in  1844,  has  been 
proved  by  experiments  since  made  with  regard  to  it  by  officers  of  the  navy. 

Thus  in  lowering  a  boat  to  try  the  current,  they  found  that  the  boat  would  invariably  be  drifted  towards 
one  side  or  the  other  of  the  stream,  while  the  vessel  herself  was  drifted  along  in  the  direction  of  it.  Now 
were  it  possible  to  make  a  vertical  section  across  the  Gulf  Stream,  the  top  of  it  would  appear  convex  and  the 
bottom  concave,  unless  where  the  bottom  of  it  reaches  the  bottom  of  the  sea. 
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This  feature  of  the  Gulf  Stream  tiirows  a  gleam  of  light  upon  the  locus  of  the  Gulf  weed,  by  proving  that 
its  place  of  growth  cannot  be  on  this  side  of  the  middle  of  that  stream.  No  Gulf  weed  is  ever  found  West  of  the 
thread  of  the  Gulf  Stream ;  and,  if  we  admit  the  top  of  the  stream  to  be  higher  in  the  middle  than  at  the  edges, 
it  would  be  difficult  to  imagine  how  the  Gulf  weed  should  cross  it,  or  get  from  one  side  of  it  to  the  other. 

The  inference  therefore  would  be,  that  as  all  the  Gulf  weed  which  is  seen  in  the  stream  is  on  its  eastern 
declivity,  the  locus  of  the  weed  must  be  somewhere  within  or  near  the  borders  of  the  stream,  and  to  the  East 
of  the  middle.  And  this  idea  is  strengthened  by  the  report  of  Captain  Scott,  a  most  intelligent  shipmaster, 
who  reports  to  me  that  he  has  seen  the  Gulf  weed  growing  on  the  Bahama  Banks.  I  have  specimens  of  it 
which  he  had  the  kindness  to  send  me,  with  seed  vessels,  plucked  up  from  the  bottom  while  at  anchor  on  the 
edge  of  the  Gulf  Stream.  Hence  we  account  for  the  fact  that  the  Gulf  weed  should  be  seen  on  the  Eastern 
and  not  on  the  Western  borders  of  the  Gulf  Stream. 

It  is  proposed  to  construct  from  the  same  journals,  which  give  the  temperature  of  the  air,  also,  another 
set  of  thermal  charts  which  shall  relate  to  the  temperature  of  the  atmosphere  over  the  ocean,  though  Professor 
Dove,  by  means  of  his  valuable  thermal  charts  of  the  atmosphere,  has  rendered  this  labor  much  less  interesting 
than  in  the  absence  of  his  exquisite  work  it  would  have  been ;  for  it  has  already  been  shown  by  my  charts,  in 
connection  with  his,  that  the  remarkable  bending  of  his  isotherms  as  they  enter  the  land  along  the  western 
shores  of  Northern  Europe  and  America,  is  owing  in  a  great  degree  to  the  manner  in  which  the  aqueous  curves 
of  equal  temperature  approach  those  shores. 

Letter  E  of  the  series, — the  Storm  and  Rain  Charts, — was  commenced  for  the  North  Atlantic  by 
Lieutenant  Wm.  Rogers  Taylor,  U.  S.  N.,  and  in  his  absence  at  sea,  has  been  continued  by  Lieutenant 
Wm.  H.  BaU. 

The  object  of  these  charts  is  to  show  the  total  number  of  observations  that  have  been  made  for  each 
month,  in  every  space  of  5^  square  in  the  ocean ;  and  then  to  show,  for  every  square  and  month,  the  number  of 
days  each  in  which  there  was  a  rain,  a  calm,  a  fog,  thunder  and  lightning,  or  a  storm  and  the  quarter 
whence  it  blew. 

This  series  is  not  yet  ready  for  the  press,  though  a  vast  amount  of  labor  has  been  bestowed  upon  it  as 
well  as  the  others. 

The  manner  in  which  these  observations  are  collected  from  the  quarry  of  log  books; — ^brought  together  and 
discussed; — Emd  the  officers  at  work  upon  them,  reminds  one  of  the  sculptor  :  any  single  touch  of  the  chisel, 
however  well  directed,  does  but  little  towards  developing  the  figure  which  in  due  time  is  to  stand  out  from 
the  rude  mass  ;  so  with  these  observations :  any  single  one  however  accurate,  is  in  itself  worth  but  little,  it 
is  only  by  oft-repeated  observations  multiplied  and  brought  together  in  sufficient  numbers  to  express  their 
own  meaning,  that  results  can  be  obtained.  Then,  like  the  piece  of  statuary,  the  charts  speak  for  themselves, 
and  all  at  once  stand  out  before  the  compiler,  eloquent  with  facts  which  the  philosopher  never  dreamed  were 
lurking  near. 

Among  the  various  phenomena  presented  in  the  course  of  these  investigations,  some  have  pointed  to  the 


"  Mem.— 9Ui. — We  lost  six  shot  in  attempting  to  sound  to-day,  owing  to  the  heavy  swell,  which  caused 
the  line  to  snap  when  the  ship  rose  abaft.  We  then  tried  abar  of  iron  which  weighed  about  twelve  pounds,  whick 
descended  more  rapidly  than  the  shot ;  but  the  line  failed  and  snapped.  At  length  we  resorted  to  a  thirteen 
pound  lead,  and  got  bottom  as  above.  The  light  weight  of  the  lead  caused  the  line  to  go  out  very  slowly 
towards  the  last,  but  I  have'no  doubt  of  the  sounding.  I  set  the  drift  at  about  one  mile,  from  which  you  can 
easily  calculate  the  perpendicular  depth.  The  first  day  we  lost  one  shot  only  by  the  |»rtiBg  of  the  line ;  the 
rtcond  attempt  was  entirely  iuccessful. 

"  10th.  Lat.  obs.  N.  31"  64'.     Long.  D.  R.  W.  61°  IJ.     Too  rough  for  sounding. 

"  11th.  The  experiments  of  tO-day  have  cast  a  doubt  over  the  forma  soundings,  and  I  am  now  uncertain 
^eUier  we  have  ever  obtained  bottom.  This  forenoon  we  got,  as  I  supposed,  an  excdient  cast,  and  the  line 
stopped  running  out  at  1,000  fethotns  ;  the  strain  was  very  great  upon  the  line,  when  it  was  pulled  upon,  but 
a&  the  breese  was  li^t,  it  was  some  minutes  before  it  parted.  I  fell  .confident  that  wp  got  bottom  at  the 
time.  But  this  afternoon  ihttt  was  as  perfect  a  calm  as  I  ever  saw ;  we  thought  it  would  be  well  to  verify  the 
cast  of  the  forenoon,  and  renewed  the  soundings ;  the  line  stopped  running  out  at  1,500  fathoms,  and  the  ship 
had  not  drifted  apparently  ten  yards ;  the  line  was  up  and  down.  But  upon  pulling  upon  it,  the  line  came  io 
gradually,  though  very  heavily ;  indeed,  sufficiently  so  as  to  cause  me  to  believe  that  if  the  ^ip  had  had 
Madway  it  would  have  parted.  And  yet  we  hauled  in  some  three  hundred  fathoms,  the  weight  dimi;iishing  as 
it  rose,  but  with  rto  sudden  rdief  of  strain,  as  if  the  line  had  snapped.  It  at  once  occurred  to  me  that  if  die 
bhot  had  brolcen  the  line  at  that  depth,  the  efl^ct  upon  the  reel  would  have  been  the  same,  and  it  berame  doubl- 
ful  whether  we  had  got  bottom  in  this,  or  in  any  other  sounding.  We  have  lost  eleven  shot  to-day ;  once  tbe 
line  snapped  at  300  fathoms,  and  once  at  600  fathoms.  I  ought  to  say,  rather,  that  the  knots  made  by  the 
rope-makers  slipped.  Tbe  twine  seems  to  be  of  unequal  strength,  and  sometimes  parts  without  the  slightest 
apparent  cause ;  it  may  be  that  the  knots  have  slipped  on  such  occasions.  I  know  that  some  knots  have 
slipped,  from  hauling  in  the  end,  and  finding  it  cut  square  off,  whereas  a  fracture  always  leaves  the  strands  of 
different  lengths  at  the  broken  end.  ■  We  have,  at  last,  learned  how  to  start  the  shot  fairly,  which  is  a  poinl  of 
great  importance.  Take  three  parts  of  the  twine,  for  about  fifteen  fathoms,  and  lower  the  shot  into  the  water 
carefully;  hold  back  the  reel  (which  is  fitted  with  a  crank,  and  stands  upon  a  support,)  until  it  takes  the 
whole  weight  of  the  shot  upon  the  three  parts,  eight  or  ten  fathoms  of  which  remain  upon  the  reel ;  when  all 
ready,  let  go  the  crank,  and  the  shot  descends  without  jerking ;  it  is  necessary  to  have  a  compressor  upon  tbe 
edge  of  the  reel,  to  keep  it  from  revolving  too  rapidly,  as  the  line  is  apt  to  run  off  and  get  foul  in  such  cases; 
a  piece  of  old  canvas  in  a  man's  hand,  is  probably  the  best  thing  of  the  sort  that  can  be  used.  I  am  well 
satisfied  with  our  reel,  (which  wai  made  by  Capt.  Piatt's  direction  at  the  Boston  Navy  Yard,)  and  am  also 
satisfied  of  the  entire  practicability  of  this  mode  of  sounding,  if  you  can  get  us  good  line;  by  good,  T  menn  of 
tqual  strength.  I  send  you  a  specimen  of  our  twine,  which  easily  bears  the  shot,  but  in  some  cases  has  pariMi 
■with  it  when  Ihere  has  been  no  jerk,  and  no  unusual  duration  of  the  strain.  I  should  think  that  you  might 
have  good  twine  made  of  this  size,  of  fine  flax,  and  carefully  knotted,  or  spun  in  one  length,  which  would 
answer  every  requirement. 
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"  Lat.  obs.  3(P05f  N.,  long,  chro,  58^52'  W.  Line  run  out  1,000  faths.  Time  running  out  11  minutes. 
Temp,  air  78°.  Temp,  water  74°.  Lat.  obs.  29°58'  N.,  long.  58°48'  W.  Line  run  out  l',500  faths. 
Time  running  out  28  minutes.     Temp,  air  72°.     Temp,  water  74°. 

"  December  12th.  The  experiments  in  sounding  to-day  have  been  signally  unfortunate,  and  I  much  fear 
that  no  satisfactory  result  will  ever  be  obtained  with  the  Ime  we  have.  In  fact,  it  is  only  throwing  away  the 
shot,  and  is  moreover  a  complete  loss  of  time.     We  lay  to  two  hours  to-day,  and  achieved  nothing. 

"  The  1st  shot  parted  after  running  7  minutes,  at  a  depth  of  600  fathoms ;  the  fracture  took  place  near  the  sur- 
face, and  I  send  you  the  end  that  we  hauled  up.  You  will  see  how  it  untwisted,  although  it  did  not  br^iak  there. 
The  twisted  end,  with  a  single  knot  upon  it,  is  where  it  broke,  I  think  there  was  a  knot  thert  which  slipped. 

''The  2d  shot  parted  at  about  20 fathoms  below  the  surface;  no  jerk,  and  the  reel  running  freely.  I  send 
you  the  end  that  we  hauled  up,  it  has  two  knots  near  it.  You  will  see  that  both  this  and  the  former  are  clean, 
sharp,  cut  ends.     I  think  that  this  also  was  knotted  and  slipped. 

"  The  3d  shot  parted  the  line  between  the  reel  and  my  hand,  when  it  had  ascended  300  fathoms,  and  had 
been  running  about  2|  minutes.  I  send  you  the  end,  which  has  three  knots  near  it.  It  is  a  decided  break ; 
though  there  was  no  reason  why  it  should  have  broken  :  the  reel  was  running  freely,  and  no  strain  upon  the 
line.     It  is  though  evidently  a  weak  spot, 

''  The  4th  shot  parted  the  line  at  a  great  depth,  when  it  had  run  out  550  fathoms,  and  had  been  running 
6  minutes. 

''  The  5di  shot  parted  in  the  same  way,  after  200  fathoms  had  run  out 

''  In  these  five  experiments  the  line  was  oiled. 

"  The  6lh  shot  parted  the  line  after  200  fathoms  had  run  out ;  the  oiling  was  dispensed  with  in  this  case. 

"  The  seventh  and  last  sounding  was  made  with  an  unoiled  line,  with  three  bars  of  iron  lashed  together, 

about  18  inches  long,  and  weighing  about  12  lbs.     The  line  parted  after  running  out  1,000  fathoms  between 

the  reel  and  my  hand,  when  the  weight  was  descending  very  slowly  indeed ;  there  was  scarcely  strab  enough  to 

turn  the  reel ;  it  is  evidently  a  slipy  as  you  may  see  from  the  end,  which  I  send  you ;  it  has  seven  knots  near 

it.     It  had  been  running  22  minutes* 

"  I  also  send  you  two  specimens,  cut  from  our  twine,  to  show  you  what  sort  of  stuff  has  been  sent  to  us. 

As  a  matter  of  strict  fact,  we  are  somewhat  to  blame  for  the  slipping  of  knots,  although  we  had  no  reason  to 
suspect  that  they  would  slip  before  yesterday.  Still,  the  makers  should  be  rowed-up  for  being  so  faithless. 
By  the  way,  we  did  not  get  the  line  until  a  day  or  two  before  we  sailed,  and  had  no  chance  to  examine  it  care- 
fully, and  were  even  obliged  to  mark  it  in  the  greatest  hurry.  Capt.  Piatt  was  informed  that  it  would  be  sent 
to  him  marked  at  every  thousand  fathoms,  but  it  did  not  have  a  mark  upon  it.  Send  us  good  line,  and  we 
will  give  you  as  many  soundings  as  you  wish.  The  captain  is  much  interested  in  the  experiments,  as  you 
may  see  from  the  expenditure  of  shots ;  we  have  lost  25  in  these  few  experiments,  enough  to  show  that  the 
line  is  not  trustworthy.  A  light  weight  gives  very  uncertain  soundings,  by  reason  of  the  great  length  of  time 
it  takes  to  run  out,  and  the  great  drift  in  oonsequence. 
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<<  December  16th.     For  several  days  past  we  have  been  OTerhauling  the  line,  re-knotting  it,  and  trodn^ 

0 

it;  to-day  we  made  another  experiment ;  the  line  run  well,  and  parted  at  1,600  fathoms.  I  hare  no  doubt  that 
the  wax  was  of  service  to  it,  but  the  line  is  not  suitable,  and  we  did  not  deem  it  expedient  to  try  it  again 
to-day. 

"  Lat.  obs.  21^34'  N. ;  long.  chro.  63^24'  W.  Temp,  air  84®,  Temp,  water  81°.  Time  the  line  was 
running  out,  28  minutes." 

The  U.  S.  Ship  "  Saratoga,"  Captain  Walker,  bound  to  the  East  Indies,  was  furnished  with  100,000 
fathoms  of  tvnne,  of  triple  strength,  for  deep-sea  soundings, — but  much  to  my  regret,  I  have  not  heard  of  a 
single  cast  by  that  vessel.  She  crossed  the  Atlantic  nearly  twice,  on  her  way  to  Rio ;  and,  having  to  cross  it 
again  thence  to  the  Cape  of  Good  Hope ;  a  line  of  deep-sea  soundings  by  her  would  have  been  of  exceeding 
value.  It  is  to  be  hoped  she  did  not  neglect  them.  The  twine  provided  is  measured,  marked  and  wound  on 
reels  of  10,000  fathoms  each,  and  the  length  of  the  line  required  to  reach  the  bottom,  is  known  by  the  quantity 
that  remains  on  the  reel  after  each  cast. 

It  is  hoped  that  the  deep-sea  soundings  to  be  taken  under  this  order  will  enable  us  to  determine  the  shape 
of  the  great  oceanic  basins. 

Letter  F  of  the  series — "  The  Whale  Charts" — relates  to  the  places  of  resort  of  the  whale, — sperm  and 
right, — according  to  the  months. 

These  charts  were  commenced  for  the  whole  ocean  in  1847,  by  Lieut.  William  L.  Herndon — He  was 
interrupted  in  these  highly  interestbg  investigations,  by  orders  for  sea  service,  lie  had  proceeded  far  enougli 
however  with  the  charts  to  develop  some  of  the  first  fruits,  which,  it  might  be  expected,  are  concealed  in  a  field 
so  abundant  with  treasures  as  this  may  be  well  supposed  to  be. 

The  plan  of  conducting  these  investigations  is  by  spaces  of  5°  square,  and  the  observations  are  so  entered 
as  to  show  at  a  glance  the  number  of  days  for  each  month  spent  in  each  square ;  the  number  of  days  in  which 
whales — and  whether  they  are  sperm  or  right — are  seen ;  also,  the  years  in  which  whales  of  either  kind  were 
seen,  and  the  years  in  which  they  were  not  seen  in  any  given  square. 

As  observation  after  observation  in  such  an  immense  field  was  recorded  day  after  day,  with  the  most 
untiring  industry,  and  as  the  oft-repeated  process  finally  began  to  express  a  meaning,  I  was  surprised  to  find  the 
lines  for  entering  the  right  whales  through  certain  districts  of  the  ocean,  were  blanks,  from  one  side  of  the 
chart  to  the  other.  Finally  it  was  discovered  that  the  torrid  zone  is  to  this  animal  forbidden  ground,  and 
that  it  is  physically  as  impossible  for  him  to  cross  the  equator  as  it  would  be  to  cross  a  sea  of  flame.  In  short, 
that  there  is  a  belt  from  two  to  three  thousand  miles  in  breadth,  and  reaching  from  one  side  of  the  ocean  to  the 
other,  in  which  the  right  whales  are  never  found. 

Hence  the  discovery  that  the  fish  called  the  right  whale  in  the  Northern  hemisphere  is  not  the  fish  which 
goes  by  this  name  in  the  Southern.  That  the  right  whale  of  Behring's  Straits  and  the  whales  of  Baffin's 
Bay  are  probably  the  same  animal;  and  if  so,  that  there  is  at  times  at  least,  an  open  water  communication 
through  the  polar  regions  between  the  Atlantic  and  Pacific  oceans,  for  this  animal  not  being  able  to  endure 
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the  warm  waters  of  the  equator,  could  not  pass  from  one  ocean  to  the  other  unless  by  way  of  the  Arctic 

regions. 

The  investigations  connected  with  these  animals  have  also  pointed  out  to  us  the  great  currents  of  warm 

water  which  keep  up  the  ocean  circulation  of  the  Pacific — it  might  be  said  of  the  globe ;  for  as  we  study  their 
habits,  these  dumb  creatures  teach  us  by  their  instincts  that  there  are  continuous  currents  in  the  sea  between 
places  the  most  remote. 

With  the  aid  of  what  the  whales  have  taught  us,  in  connection  with  what  we  have  learned  from  other 
sources,  we  can  now  almost  prove  the  existence  of  a  continuous  current  of  water  from  the  borders  of  the  Red 
Sea  into  the  English  Channel.  The  current,  which  has  its  genesis  partly  in  the  Red  Sea,  and  partly  in  the 
Indian  Ocean  and  its  contiguous  bays,  is  bifurcated  off  the  African  coast,  by  a  cold  current  from  the  South. 
And  were  it  possible  to  throw  into  the  Red  Sea  two  bottles  properly  marked  and  labelled,  which  would  not 
be  drifted  out  of  the  current,  but  which  would  separate  at  the  forks  of  the  stream,  these  two  bottles  would,  or 
might  pass,  one  around  Cape  Horn,  the  other  around  the  Cape  of  Good  Hope; — and,  meeting  again  in 
the  tropical  regiotis  of  the  Atlantic  Ocean,  it  would  theoretically  be  possible  for  them  to  drift  into  the  Carib- 
bean Sea ; — thence  through  the  Gulf  of  Mexico ; — and  by  the  Gulf  Stream  out  again  into  the  Atlantic 
Ocean ; —  and  by  its  waters  to  be  cast  up  together  on  the  shores  of  the  British  Islands,  as  the  drift  of  the 
Gulf  Stream  is  often  cast. 

There  is  an  under  current  from  the  Red  Sea,  and  the  course  of  the  supposed  bottles  would  be  with  that 
under  current  out  into  the  Gulf  of  Aden; — thence,  rising  to  the  surface  in  the  Arabian  Sea — an  immense  cauld- 
ron without  any  escape,  as  from  our  Gulf  of  Mexico,  for  its  heated  waters  to  the  North, — they  would  be  drifted 
to  the  South  in  the  currents  from  this  sea :  arrived  near  the  Cape  of  Good  Hope,  this  current  is  bifurcated  by  a 
cold  one  from  the  South  going  to  replace  the  waters  which  it  has  conveyed  from  the  North. 

Here  the  bottles  would  separate,  one  following  the  Lagullas  current  around  the  Cape  of  Good  Hope  into 
the  Atlantic. 

The  other  taking  the  other  branch  of  the  stream,  would  be  drifted  to  the  southward  of  New  Holland,  and 
be  carried  into  the  Antarctic  regions  near  Victoria's  land.  Here  the  current  being  cooled  down  and  deflected,  it 
would  commence  its  flow  toward  the  North  in  the  ice-bearing  current  which  flows  into  the  Atlantic  around 
Cape  Horn, — the  icebergs  of  which  I  have  encountered  in  latitude  37°  South.  Bottles  that  have  been  thrown 
overboard  off"  Cape  Horn,  have  been  picked  up  on  the  shores  of  Ireland. 

However,  without  pursuing  just  now  this  system  of  currents  pointed  out  by  the  bottles  and  the  whales,  I 
propose  at  another  time  a  still  further  investigation  into  these  beautifiil  and  interesting  facts  which  the  Whale 
Charts  are  developing. 

After  Lieut.  Herndon  was  called  away,  the  investigations  for  these  charts  were  continued  by  Lieut. 
Leigh.  His  duties  having  been  since  changed,  Lieut.  Fleming  is  now  at  work  upon  the  "  Whale  Charts," 
and  preparations  are  in  progress  {qt  putting  them  to  press. 

They  will  show  in  what  parts  of  the  ocean  the  whales  "  use"  in  each  month,  and  the  knowledge  cannot 


[  74  ]  ■  APnMDtx. 

fldi  to  prove  of  great  importance  to  the  whaling  interests  of  the  countiy, — an  interest  wbicb  keeps  in  continual 
occupation  a  fleet  of  600  sail  manned  by  15,000  American  seamen — and  which  fishes  up  annually  from  the 
depths  of  the  ocean,  property  the  real  value  of  which  for  exceeds  that  of  the  gold  mines  of  California. 

Respectfully,  &C., 

M.  F.  MAURY, 

lAent.  U.  S.  JV. 


On  tiu  pnbMe  SeUUion  bttween  MagneHsm  and  the  Ckeuiation  <tf  tht  Atmosphere. 

Jardabx  30,  1861. 

The  discoveries  of  Faraday  in  dia-magnetism  are  calculated  to  guide  me  and  to  illuminate  the  darimess  in 
which  I  hare  found  myself  so  often  aurronoded,  as  I  endeavored  to  follow  the  "  wind  in  his  orcaits"  over  the 
trackleas  wastes  of  the  ocean. 

Oxygen  composes  one-fiilh  part  of  the  atmosphere  and  is  magnetic. 

The  discovery  that  it  is  magnetic,  presents  itself  to  the  mind  as  a  great  physical  fact  which  is  to  serre  as 
the  key  stone  for  some  of  the  most  grand  among  the  sublime  and  beautiful  structures  iriiich  philosophy  is 
erecting  for  monuments  to  the  genius  of  the  age. 

The  fects  dicited,from  the  Wind  and  Current  charts,  had  already  pointed  me  to  the  woik  of  some  agent 
whose  office  in  the  grand  system  of  atmospherical  circulation  was  neither  understood  nor  recognized. 

In  following  these  facts  to  their  legitimate  conclusions,  and  in  studying  all  the  phenomena  that  these 
charts  have  successively  revealed  touching  the  grand  system  of  the  distribution  of  moisture  and  the  circulatioD 
of  the  atmasphere  over  the  surface  of  the  earth,  I  have  often  been  induced  to  suspect  that  some  other  ageni 
besides  heat  and  the  rotation  of  the  earth  on  its  axis,  was  concerned  in  the  matter. 

Never  suspecting  the  character  of  this  agent,  its  foot  prints  have  at  least  been  detected ;  and  there  is  reason 
to  suppose  that  Faraday  has  discovered  its  lurking  place  to  be  in  the  oxygen  of  the  atmosphere. 

These  charts  had  enabled  me  to  trace  from  the  belt  of  calms,  near  the  tropic  of  Cancer  which  extends 
entirely  across  the  seas,  an  efflux  of  air  both  to  the  North  and  to  the  South;  from  the  South  side  of  this  belt 
the  air  flows  in  a  never-ceasing  breeze,  called  the  N.  E.  trade  winds,  towards  the  equator. 

On  the  North  side  of  it,  the  prevailuig  winds  come  from  it  also ;  but  they  go  towards  the  N.  E.  Thej 
are  the  well  known  southwesterly  winds  which  prevail  along  the  route  from  this  country  to  England  in  tlie 
ratio  of  two  to  one. 

Now  these  last  named  winds  are  going  from  a  warmer  to  a  colder  climate ;  and  therefore  it  may  be 
supposed  that  nature  exacts  from  them  what  we  know  she  exacts  from  the  air  under  similar  circumstances 
but  on  a  smaller  scale  before  our  eyes,  viz  :  more  precipitation  than  evaporation. 

Where  then  does  the  vapor,  which  these  winds  carry  along,  come  from  ?  was  one  of  the  questions  sug- 
gested by  the  charts. 
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We  saw  that  the  air  of  which  the  N.  E.  trades  winds  are  comprised,  and  which  comes  out  of  the  same 

zone  of  calms,  as  do  these  southwesterly  winds,  so  far  from  being  saturated  with  vapor  at  its  exodus,  was 

dry  ; — the  N.E.  trade  winds  are  for  the  most  part  dry  winds  ; — ^we  perceived  that  going  from  a  lower  to  a 

higher  temperature  their  evaporating  powers  were  increased ;  that  they  had  to  travel  in  their  oblique  course, 

towards  the  equator,  a  distance  of  near  3000  miles ;  that  as  a  general  rule  they  evaporated  all  the  time,  and  all 

the  way,  and  precipitated  little  or  none  on  their  route ;  that  they  were  not  saturated  with  moisture  until  they 

had  arrived  fully  up  to  the  region  of  equatorial  calms,  a  zone  of  constant  precipitation. 
This  calm  zone  of  Cancer  borders  also,  it  was  perceived,  upon  a  rainy  region. 

Where  then  does  the  vapor,  which  is  here  on  the  northern  edge  of  this  zone  of  Cancer,  condensed  into  rains — 
and  where  also  does  the  vapor  which  the  rain  winds  that  flow  out  on  the  polar  side  of  this  zone^ — where  ? 
was  the  oft-repeated  question, — does  the  vapor  which  is  condensed  into  rains  for  the  extra  tropical  regions 
of  the  North,  come  from  ? 

It  might  possibly  be  taken  up  by  the  N.  E.  trade  winds ;  and  it  might  be  the  residuum,  which,  after  sup- 
plying the  equatorial  calms  with  their  rain,  was  carried  up  in  the  ascending  column  of  air  there,  and  which 
residuum  was  brought  back  in  the  upper  regions  of  the  atmosphere  by  the  current  which  we  know  perpetually 
blows  up  there,  counter  to  the  trade  winds. 

We  know  that  there  is  an  upper  current  of  perpetual  winds  from  the  equatorial  to  the  tropical  calms, — 
that  the  volume  of  air  moved  by  these  two  upper  currents.  North  and  South,  to  Cancer  and  Capricorn,  is 
equal  to  the  volume  that  is  felt  on  the  surface,  as  the  N.  E.  and  S.  E.  trade  winds. 

I  knew  of  no  law  of  nature  which  would  forbid  the  supposition  that  the  air  which  has  been  brought  down 
as  the  N.  E.  trade  winds  to  the  equatorial  calms,  should,  after  ascending  there,  return  by  the  counter  and  upper 
currents  to  the  calm  zone  of  Cancer,  here  descend  and  re- appear  on  the  surface  as  the  N.  E.  trade  winds  again. 
I  knew  of  no  agent  in  nature  which  would  prevent  it  from  taking  this  circuit;  but  while  I  knew  of  no  agent  in 
nature  that  would  prevent  it  from  taking  this  circuit,  I  knew  on  the  other  hand,  of  circumstances  which  rendered 
it  probable  that  such  in  general  is  not  the  course  of  atmospherical  circulation — that  it  did  not  take  this  circuit. 
I  speak  of  the  rule,  not  of  the  exceptions ;  these  are  infinite,  and  for  the  most  part  are  caused  by  the  land. 

And  I  moreover  knew  of  facts  which  greatly  strengthen  the  supposition,  that  after  arriving  at  the  calms  of 
Cancer  and  descending,  the  winds  which  have  come  in  the  upper  regions  of  the  atmosphere  from  the  Equator, 

do  not  return  to  the  Equator  on  the  surface,  but  continue  on  the  surface  towards  the  pole. 

And  these  are  the  circumstances  which  favor  the  conjecture  that  the  winds  which  flow  in  the  upper  regions 
of  the  atmosphere  from  the  Equator  to  the  calms  of  Cancer,  do  not,  after  arriving  and  descending  in  the  midst 
of  these  calms,  turn  about  and  go  back  to  the  Equator  with  the  N.  E.  trades :  on  the  contrary,  these  are  the 
facts  and  circumstances  which  give  strength  to  the  supposition  that  they  continue  on  towajrds  the  pole,  as  the 
prevailing  southwesterly  winds  of  the  extra  tropical  North  : 

We  have  seen  that  on  the  North  side  of  this  calm  zone  of  Cancer,  the  prevailing  winds  on  the  surface  are 
from  this  zone  towards  the  pole ;  in  other  words  if  s  represent  the  total  volume  of  atmosphere  which  blows  on 
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the  surface  towards  the  North  on  the  polar  side  of  Cancer,  and  f  the  total  volume  which  moves  on  the 
surface  from  the  pole  towards  the  calms  of  Cancer,  then  «  being  the  rule  and  #  the  exception,  we  ^hall  have 
'  ^f  =  ^«  Therefore  s'  is  the  quantity  which  must  return  in  the  upper  regions  of  the  atmosphere  from  the 
Arctic  regions  to  the  calm  zone  of  Cancer ;  and  if  we  take  J"  as  the  quantity  which  comes  from  the  equator  in 
the  upper  regions  of  the  atmosphere  to  this  same  zone  of  calms,  we  shall  have  the  momentum  of  if'  equal  to  the 
momentum  of  ^  as  proved  by  nature  in  the  feet  that  she  has  established  near  each  tropic,  a  zone,  or  b^lt  of  calms. 

The  Cancer  zone  of  calms  in  the  Atlantic  ocean  is  known  to  American  seaman  as  the  *^  Horse  Latitudes," 
from  the  circumstance  that  the  vessels  formerly  engaged  in  carrying  horses  from  New  England  to  the  West 
Indies,  found  it  so  difficult  to  cross  this  eone:  they  would  often  be  detained  in  thecahps  for  many  days,  during 
which  time  the  large  cargo  of  horses  would  exhaust  the  stock  of  water,  become  frantic  with  thirst,  and  to  save 
a  part,  the  rest  would  have  to  be  thrown  overboard ;  hence  the  name  of  ^^  Horse  Latitudes"  to  the  calms  near 
the  tropics  of  Cancer,  and  which  I  have  called  by  the  name  of  that  sign. 

This  is  the  place  where  the  upper  currents  of  air  represented  by  sf  and  i''  meet;  they  balance  each  other, 
produce  a  calm,  and  descend  to  re-appear  as  suiface  winds,  one  blowing  to  the  North  and  the  other  to  the 
South  from  this  calm  belt. 

Now  ^  could  not  bring  the  vapors  here  which  form  the  rains  that  are  precipitated  between  thifi  calm  belt 
and  the  polar  regions,  because  s'  had  already  performed  the  circuit  as  a  sur^e  wind  between  this  ;Eone  and  those 
regions;  it  had  been  subjected  to  a  temperature  far  below  zero,  and  had  given  out  all  the  moisture  that  a  dew 
point  so  very  low  could  extract  from  it;  and  as  it  had  returned  in  the  upper  regions  of  the  atmos{^re  where 
it  encountered  no  fluid  surface  to  replenish  it  with  moisture,  it  had  no  vapor  on  its  arrival  from  the  North  at 
the  calms  of  Cancer,  to  make  rains  of. 

Hence  if  s'  returned  to  the  North  as  a  surface  wind  aAer  descending  in  the  calm  zone  of  Cancer,  it  would 
first  have  to  remain  a  long  time  in  contact  with  the  sea,  in  order  to  be  supplied  with  vapor  enough  to  fill  the 
great  rivers  and  supply  the  rains  for  the  whole  earth  between  us  and  the  North  Pole. 

In  this  case  we  should  have  an  evaporating  region  on  the  North  as  well  as  on  the  South  side  of  this  zone 
of  Cancer ;  but  the  charts  show  no  such  region ;  I  speak  exclusively  of  the  ocean. 

Therefore  I  inferred  that  ^  does  not  come  out  on  the  North  side  of  this  calm  zone,  but  on  the  South 
side ;  thence  to  take  the  circuit  of  the  N.  E.  trade  winds,  and  to  be  replenished  with  vapor ;  and  if  it  be 
admitted  that  such  is  the  general  course  of  ^  it  must  of  necessity  be  admitted  that  if'  must  re-appear  on  the 
North  side  pf  this  zone  as  the  prevailing  surface  wind  which  precipitates  on  its  way  to  the  Arctic  regions, 
the  residuum  or  vapor  that  it  has  taken  up  in  the  trade-wind  region,  and  brought  from  the  equatorial  calms. 

Moreover,  if  cJ"  have  the  vapor  which  by  condensation  is  to  water  with  showers  the  extra  tropical  regions 
of  the  Northern  hemisphere ;  nature,  we  may  be  sure  has  provided  a  guide  for  conducting  if'  across  this  belt 
of  cahns  and  for  sending  it  on  in  tlie  right  way.  Here  it  is  that  I  saw  the  foot  prints  of  an  agent  whose 
character  I  could  not  comprehend.     It  was  this  guide. 

Heat  and  cold,  the  early  and  the  latter  rain  are  not  distributed  over  the  eaith  by  chance ;  they  are  (lis- 
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pensed  no  doubt  according  to  design,  and  in  obedience  to  laws  that  are  as  certain  and  as  sure  in  their  operations 
as  the  morning  stars  in  their  songs  of  praise. 

If  there  were  really  a  general  mingling  in  the  calms  of  Cancer,  of  the  atmosphere  which  comes  from  the 
North  with  that  which  comes  from  the  South — of  the  moist  and  the  dry  air  as  it  descends  here  to  the  surface 
of  the  earth — if  it  depended  upon  chance  whether  the  dry  air  should  come  out  on  this  side,  or  on  that,  of  the  calms 
of  Cancer; — or  whether  the  moist  air  should  return  whence  it  came  or  not; — if  such  were  the  case  in  nature, 
we  perceive  that  so  far  from  any  regularity  as  to  seasons,  we  should  have,  or  might  have  years  of  droughts  the 
most  excessive,  and  then  again  seasons  of  rains  the  most  destructive ;  but  so  far  from  this  we  find  for  each 
place  a  mean  annual  proportion  of  both,  that  year  after  year  is  preserved  with  remarkable  regidarity. 

Therefore,  seeing  reasons  why  s'  and  <J"  should  cross  each  other  in  the  calms  of  Cancer,  and  seeing  no 
reasons  why  they  should  not,  I  was  led  to  the  inference  that  here  probably  is  a  node  in  the  circulation  of  the 
atmosphere,  where  the  wind  from  the  North  meets  the  wind  from  the  South,  and  that  each  after  a  pause,  con- 
tinues on  its  course  and  returns  again  to  complete  his  circuit.  The  fact,  it  appeared  to  me,  was  probable,  but  the 
cause  a  mystery  ;  that  is,  did  this  crossing  of  currents  not  take  place,  here  would  be  a  barrier  in  the  atmosphere : 
and  we,  the  inhabitants  of  the  extra  tropical  regions  of  the  North,  would  have  an  atmosphere,  between  the 
calms  of  Cancer  and  the  pole,  always  to  breathe. 

Having  thus  shown  that  there  is  no  reason  for  supposing  that  the  upper  currents  of  air  when  they  meet 
over  the  calms  of  Cancer  and  Capricorn,  are  turned  back  to  the  equator;  but  having  shown  that  there  is 
reason  for  supposing  that  the  air  of  each  current  after  descending,  continues  on  in  the  direction  towards  wfeich 
it  was  traveling ;  we  may  go  farther,  and  by  a  similar  train  of  circumstantial  evidence,  afforded  by  the 
charts  and  other  sources  of  information,  show  that  the  air  moved  on  the  surface  by  the  two  systems  of  trade 
winds,  when  arrived  at  the  belt  of  equatorial  calms,  and  having  ascended,  continues  on  thence,  each  current 
towards  the  pole  whic^  it  was  approaching  while  on  the  surface. 

There  is  no  reason  for  supposing  that  the  atmosphere  does  not  pass  freely  from  one  hemisphere  to  another; 
on  the  contrary  many  reasons  for  supposing  that  it  does,  present  themselves. 

If  it  did  not  the  proportion  of  land  and  water,  and  consequently  of  plants,  and  warm  blooded  animals 
being  so  different  in  the  two  hemispheres,  we  might  imagine  that  the  constituents  of  the  atmosphere  in  them 
would  in  the  course  of  ages  probably  become  different,  and  that  consequently  in  such  a  case  man  could  not 
safely  pass  from  one  hemisphere  to  the  other. 

I  considered  the  manifold  beauties  in  the  whole  system  of  terrestrial  adaptations : — I  reflected  what  a 
perfect  and  wonderful  machine  is  this  atmosphere  : — how  exquisitely  balanced  and  beautifully  compensated  it 
is  in  all  its  parts, — ^we  all  know  that  it  is  perfect : — that  in  the  performance  of  its  manifold  offices  it  is  never 
once  left  to  the  guidance  of  chance — no,  not  for  a  moment: — therefore  I  was  led  to  ask  myself  why  the 
air  of  the  N.  E.  trades  when  arrived  at  the  zone  of  equatorial  calms,  should,  after  ascending,  rather  return  to 
the  North  than  the  South.     Where  and  what  is  the  principle  upon  which  its  course  was  decided. 

Here  again  I  found  circumstances  which  induced  me  to  suppose  it  probable  that  it  neither  turned  back  to 
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the  Northy  nor  mingled  with  the  air  which  came  from  the  region  of  the  S.  E.  trades,  ascended,  and  then  flowed 
indiscriminately  to  the  North  or  the  South. 

But  I  saw  reasons  for  supposing  that  what  came  to  the  equatorial  calms  as  N.  E.  trade  winds,  con- 
tinued to  the  South  as  an  upper  current;  and  that  what  had  come  to  the  same  zone  as  S.  E«  trade  winds, 
ascended  and  continued  over  into  the  Northern  hemisphere  as  an  upper  current,  bound  for  the  calm  zone  of 
Cancer. 

And  these  are  the  principal  reasons  upon  which  this  su[^osition  was  based. 

At  the  seasons  of  the  year  when  the  sun  is  evaporating  most  rapidly  in  the  Southern  hooaisphere,  the  most 
rain  is  falling  in  the  Northern.  Therefore  I  supposed  that  much  of  the  yapor  ^ich  is  taken  up  there  is  pre- 
eipitated  here. 

The  evaporating  surface  in  the  Southern  hembphere  is  greater,  much  greater  than  that  in  the  Northern: 
still  all  the  great  rivers  are  in  the  Northern  hemisphere ; — ^the  Amazon  being  regarded  as  common  to  bodi. 
And  this,  as  far  as  it  goes,  is  corroborative  of  the  above. 

Independently  of  other  sources  of  information,  the  charts  taught  me  to  believe  that  the  mean  tem- 
perature of  the  tropical  regions  was  higher  in  the  Northern  than  in  the  Southern  hemisphere ;  for  they  show 
Aat  the  difference  is  such  as  to  draw  the  equatorial  edge  of  the  S.  E.  trades  jfar  ov^r  on  this  side  of  the 
equator,  and  to  give  them  force  enough  to  keep  the  N.  E.  trade  winds  out  of  the  Southern  hemisphere  almost 
entirely. 

Consequently,  as  before  stated,  die  S.  E.  trade  winds  being  in  contact  with  a  more  extended  evaporating 
surfkce,  and  continuing  in  contact  with  it  for  a  longer  time  or  through  a  greater  distance,  they  would  pro- 
bably arrive  at  the  trade  wind  place  of  meeting,  more  heavily  laden  with  moisture  than  the  others. 

Taking  the  laws  and  rate  of  evaporation  into  consideration,  I  could  find  no  part  of  the  ocean  of  the 
Northern  hemisphere  from  which,  according  to  the  indications  of  the  charts,  the  sources  4f  the  Mississippi,  the 
St.  Lawrence  and  the  other  great  rivers  of  our  hemisphere  could  be  supplied. 

It  appeared  to  me,  therefore,  that  the  extra-tropical  regions  of  the  Northern  hemisphere  stood  in  the 
relation  of  a  condenser  to  a  grand  steam  machine,  the  boiler  of  which  was  in  the  region  of  the  S,  E.  trade 
winds,  and  that  the  trade  winds  of  this  hemisphere  performed  the  like  office  for  the  regions  beyond  Capricorn. 

The  calm  zone  of  Capricorn  is  the  duplicate  of  that  of  Cancer,  and  the  winds  flow  from  it  as  they  do 
from  that:  both  North  and  South:  with  this  difference,  that  on  the  polar  side  of  the  Capricorn  belt  they  prevail 
from  the  N.  W.,  instead  of  the  S.  W.,  and  on  the  equatorial  side  from  the  S.  E.,  instead  of  N.  E. 

Now  if  it  were  so,  that  the  vapor  of  the  N.  E.  trade  winds  were  condensed  in  the  extra-tropical  regions 
of  the  Southern  hemisphere,  the  following  path,  on  account  of  the  effect  of  diurnal  rotation  of  the  earth  upon  the 
course  of  the  winds,  would  represent  the  mean  circuit  of  a  portion  of  the  atmosphere  moving  according  to  the 
general  system  of  its  circulation  over  the  Pacific  ocean,  viz :  coming  down  from  the  North  as  an  upper  current, 
and  appearing  on  the  surface  of  the  earth  in  about  longitude  130°  W.,  and  near  the  tropic  of  Cancer,  it  would 
here  commence  to  blow  the  N.  E.  trade  winds  of  that  region. 
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Its  course  would  be  towards  the  equator  somewhat  in  the  direction  of  the  King's  Mill  group  of  Islands. 
Meeting  no  land  in  this  long  oblique  track  over  the  tepid  waters  of  a  tropical  sea,  it  would,  some- 
where to  the  East  of  these  Islands,  arrive  at  the  belt  of  equatorial  calms  which  always  divides  the  N.  E.  from 
the  S.  E.  trade  winds. 

Here  depositing  a  portion  of  its  vapor  as  it  ascends,  it  would  with  the  residuum  take,  on  account  of  diur- 
nal rotation,  a  course  in  the  upper  regions  of  the  atmosphere  to  the  S.  E.  as  far  as  the  calms  of  Capricorn. 
Here  it  descends  and  continues  on  towards  the  coast  of  South  America  in  the  same  direction,  appearing  now  as 
the  prevailing  N.  W.  wind  of  the  extra-tropical  regions  of  the  Southern  hemisphere. 

Travelling  on  the  surface  from  warmer  to  colder  regions,  it  must,  in  this  part  of  its  circuit,  precipitate  more 

than  it  evaporates. 

Now  this  is  the  route  by  which,  on  account  of  the  land  in  the  Northern  hemisphere,  the  N.  E.  trade  winds 

have  the  fairest  sweep  over  that  ocean.  This  is  the  route  by  which  they  are  longest  in  contact  with  an  evapo- 
rating surface  ;  the  route  by  which  aU  circumstances  are  most  favorable  to  complete  saturation ;  and  this  is  the 

route  by  which  they  can  pass  over  into  the  Southern  hemisphere,  most  heavily  laden  with  vapors  for  the  extra- 
tropical  regions  of  that  half  of  the  globe ;  and  this  is  the  supposed  route  which  the  N.^  E.  trade  winds  of  the 
Pacific  take  to  reach  the  equator,  and  to  pass  from  it. 

Accordingly,  if  this  process  of  reasoning  be  good,  that  portion  of  South  America  between  the  calms  of 
Capricorn  and  Cape  Horn,  upon  the  mountain  ranges  of  which  this  part  of  the  atmosphere,  whose  circuit  I  am 
considering  as  a  type,  first  impinges,  ought  to  be  a  region  of  copious  precipitation.  I  accordingly  turned  to- 
the  hyetography  of  Berghaus  and  Johnson,  and  find  it  stated  on  the  authority  of  Captain  Kipg,  that  upwards 
of  12*  feet  of  rain  fell  there  in  41  days ! 

Passing  the  snow-clad  summits  of  the  Andes,  this  same  wind  tumbles  down  upon  the  Eastern  slopes  of 

the  range,  and  then  traverses  the  almost  rainless  and  barren  regions  of  Patagonia  and  South  Buenos  Ayres. 
These  conditions,  the  direction  of  the  prevailing  winds  and  the  amount  of  precipitation  were  regarded  as 

evidence  afforded  by  nature,  if  not  in  favor,  certainly  not  against  the  conjecture  that  such  had  been  the 
voyage  of  this  vapor  through  the  air.  At  any  rate  here  was  proof  of  the  immense  quantity  of  vapor  which 
these  winds  of  the  extra- tropical  regions  carry  along  with  them  towards  the  poles,  and  I  could  imagine  no 
other  place  than  that  suggested,  whence  these  winds  could  get  so  much  vapor. 

I  am  not  unaware  of  the  theory  or  of  the  weight  attached  to  it,  which-  requires  precipitation  to  take  place 
in  the  upper  regions  of  the  atmosphere  on  account  of  the  cold  there  irrespective  of  proximity  to  mountain  tops 
and  snow-clad  hills. 

But  the  facts  and  conditions  developed  by  these  charts  are  in  many  respects  irreconcilable  with  that  theory. 
With  a  new  system  of  fticts  before  me,  I  have,  independent  of  all  preconceived  notions  and  opinions,  set  about 
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Arrived  at  this  stage  in  the  process  of  deduction  and  findbg  conformity,  tlie  next  step  vas  to  trace  back 
the  vapor  that  supplies  the  sources  of  the  Mississippi  river  and  its  tributaries  with  rains,  to  its  place  in  the 
ocean  vhence  it  came. 

It  rains  more  in  the  vaJley  drained  by  that  river  than  is  evaporated  from  it  again.  The  difference  for  a 
year  is  the  volume  of  water  annually  dischai^d  by  that  river  into  the  sea.  *  - 

At  the  time  and  place  that  the  vapor  which  supplies  this  immense  volume  of  water  was  lifted  by  the 
atmosphere  up  from  the  sea,  it  was  reasoned  that  the  thermometer  stood  higher  than  it  did  at  the  time  and 
place  where  it  was  condensed  and  fell  down  as  rain  in  the  Mississippi  valley.  ■ 

1  looked  to  the  South  for  the  springs  in  the  sea  v^ich  supply  the  fountains  of  tlus.river  with  rain.  But 
t  could  not  find  spare  evaporating  surface  enough  for  it  in  the  first  place ;  and  if  the  vapor,  I  could  not  find  the 
winds  which  would  convey  it  to  the  ri^t  place. 

The  prevailing  winds  in  the  Caribbean  sea,  and  southern  parts  of  the  Qulf  of  Mexico  are  the  N-  £.  trade 
winds.  They  have  their  offices  to  perform  in  the  river  basins  of  tropical  America,  and  the  rains  which  they 
may  discharge  into  the  Mississippi  valley  now  and  then  are  exceptions,  not  the  rule. 

The  winds  from  the  North  cannot  bring  vapors  from  the  great  lakes  to  make  rains  for  the  Mississippi,  for 
two  reasons  ;  first :  the  basin  of  the  great  lakes  receives  &om  the  atmosphere  more  water  in  the  shape  of  rain 
than  they  give  back  in  the  shape  of  vapor.     The  St.  I<awrence  river  carries  off  the  excess. 

2d.  The  mean  climate  of  the  lake  is  colder  than  that  of  the  Mississippi  valley  ;  and  there- 
fore, as  a  general  rule,  the  temperature  of  the  Mississippi  valley  is  on&vorable  for  condensing  vapor  from  that 
'  quarter. 

It  cannot  come  Irom  the  Atlantic,  because  the  greater  part  of  the  Mississippi  valley  is  to  the  windward  of 
the  Atlantic  ocean.  The  winds  that  blow  across  it  go  to  Europe  with  their  vapors ;  and  in  the  Pacific,  from 
the  parallels  of  California  down  to  the  equator,  the  direction  of  the  wind  at  the  surface  is  from,  not  toward, 
the  basin  of  the  Mississippi.  Therefore  it  seemed  to  be  established  with  some  degree  of  probability — or  if 
that  expression  be  too  strong — with  something  like  apparent  plausibility,  that  the  rain  winds  of  the  Missis- 
sippi valley,  as  the  general  rule,  do  not  get  their  vapors  from  the  North  Atlantic  ocean,  nor  from  the  Gulf  of 
Mexico,  nor  from  the  great  lakes,  nor  from  that  part  of  the  Pacific  ocean  over  which  the  N.  E.  trade- winds 
prevail. 

The  same  process  of  reasoning  which  induced  me  to  look  into  the  trade-wind  region  of  the  Northern 
hemisphere  for  the  sources  of  the  Patagonian  rains,  induced  me  to  look  in  the  trade-wind  regions  of  the  Soulh 
Pacific  ocean,  for  the  vapor  springs  of  the  Mississippi. 

I  therefore  last  summer  addressed  a  circular  letter  to  the  farmers  and  planters  of  the  Mississippi  valley, 
requesting  to  be  informed  as  to  the  direction  of  the  rain  winds  of  each  locality,  and  with  the  view  of 
acquiring  some  idea  as  to  the  general  hygrometric  condition  of  the  atmosphere,  I  asked  also  to  be  informed  as 
to  the  kind  and  quality  of  fruits  and  the  like. 

To  this  I  have  received  the  following  replies :  — 
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From  /.  Jlf.  Janneyj  Warren  county y  Ohio. 
Lat.  39°  3(y  N. ;  Long.  84°  W. 

Winds  firom  the  southwest,  with  but  few  exceptions,  bring  rain ;  this  is  the  result  of  eleven  and  a  half 
years'  observation. 

Farm  situated  between  the  Miami  rivers.  There  are  no  mountains  nearer  than  the  Cumberland  and 
Alleghany  ;  the  one  lying  in  a  southeast  direction,  and  the  other  east  of  this  locality.  The  nearest  point 
to  these  elevations  is  perhaps  not  short  of  225  or  250  miles.  Lake  Erie,  situated  about  100  miles  north-east 
of  us,  is  the  nearest  sheet  of  water. 

The  fruits  are  apples,  pears,  cherries,  strawberries,  raspberries,  currants,  gooseberries,  quinces,  and 
peaches.  Grapes  also  thrive  well.  The  products  of  the  soil  are  maize,  wheat,  oats,  flax,  rye,  and 
potatoes. 

I  may  observe  that  the  cold  south  winds  often  prevail  through  the  winter ;  and  during  the  spring  cooly 
rather  piercing  northwest  winds  frequently  assail  us ;  during  the  prevalence  of  which  drought  is  almost  sure 
to  exist.  Snow-storms  generally  come  from  the  southwest,  but  occasionally  we  have  a  heavy  storm  of  this 
kind  from  the  east.  To  me  it  is  obvious  that  the  winds  that  bring  us  rain  sweep  through  the  great  Missis- 
sippi and  Ohio  vallies  in  their  course  northeast.     [That  is,  they  are  southwest  winds.] 


From  Wm.  J.  Payntj  near  RushvUky  Rush  county y  Indiana. 
Lat.  39°  SO'  N. ;  Long.  85°  SQf  W. 
The  winds  are  various :  the  west  wind  sometimes  brings  most  rain  during  some  years  ;  but  the  south' 
west  winds  are  most  prevalent,  and  bring  rain  the  greatest  number  of  years. 
Fruits  are,  peaches,  apples,  pears,  and  cherries. 
Productions — Corn,  wheat,  oats,  rye,  &c. 


From  Louis  MoorCy  CarroUtony  Mississippi. 
Lat.  33°  30'  N. ;  Long.  90°  W. 
On  an  average,  the  winds  that  bring  us  rain  are  the  southwest.     Farm  situated  in  a  hilly  district,  some 
150  miles  from  the  sea-coast.     The  most  common  fruits  are  apples,  peaches,  &c.,  and  melons  in  abundance. 
Agricultural  staples  are  cotton,  com,  oats,  potatoes,  &c. 


From  Turner  Vaughany  La  Guardoy  Tennessee. 
Lat.  36°  3(y  N. ;  Long.  86°  3&  W. 
Winds  S.  by  W.  bring  the  most  raitt,  and  W.N.W.  the  most  storms  ;  the  latter,  however,  are  unfrequcnt 
here,  and  very  partial,  owing,  perhaps,  to  remoteness  from  the  sea. 

Whenever  the  lightning  appears  to  linger  m  the  North  at   eventide,  rain  abnost  invariably  follows 
tpeedily  ;  not  so  in  South. 

21* 
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Farm  situated  twenty-five  miles  above  NashviDe ;  surface  undulatrng,  abounding  in  lime-stone.     Hemp 
and  com  do  well,  tobacco  also ;  wheat  and  cotton  inferior ;  grapes  tolerable. 


FVom  Thomas  Meaux^  Amelia  county  j  Virgifna, 
..  Lat  37<^  2(y  N. ;  Long.  78°  W. 

Point  of  observation  about  thirty  miles  W.S. W.  from  Richmond. 

Prevalent  winds  in  springy  summer,  and  autumn  from  S.W.|  rain  falling  in  showers  during  these  seasons. 
Gusts  and  tornadoes,  with  black  clouds  come  from  N.W.  in  late  summer;  protracted  rains  in  spring  and  M 
come  from  N.E. 

Prevalent  winds  in  winter  E.  to  W.  northwardly.     Rains  and  snows  in  winter  firom  N.E.     Lowest 
observed  temperature  6°  Fahrenheit,  at  sunrise,  Jan.  29,  1844 ;  highest,  97°,  noon,  in  shade,  20  July,  1844 
These  observations  made  for  twenty  years. 


From  Willis  Fawcetty  iS.  Charles^  Missouri. 
Lat.  39°  N. ;  Long.  90°  SV  W. 

Wind  from  any  point  of  the  eastern  half  of  the  hori£on  will  bring  rain  generally,  after  blowing  twdve 
hours.  It  frequently  happens  that  we  have  winds  in  a  dry  time  to  bldw  much  longer,  even  several  d^ys, 
from  that  direction,  without  rain ;  but  on  the  wind's  shifting  to  the  opposite  side,  we  are  sure  of  ram.  I 
think  our  rains  dui:iDg  summer  come  most  frequently  from  the  S.E.  Wind  from  the  S.  W.  is  generally  accom- 
panied by  good  dry  weather.  West  and  N.W.  are  dry.  I  have  noticed  that  thunder  and  lightning  in  the 
north  is  almost  invariably  followed  here  by*storms  of  rain  and  hard  wind  within  twelve  or  twenty-four  hours. 

My  farm  is  on  an  alluvial  prairie  plain,  (probably  formed  by  the  washings  of  the  Missouri  and  Missis- 
sippi) six  miles  below  St.  Charles. 

The  apple  is  our  main  dependence.  Peaches  also  flourish  finely ;  as  do  plums,  cherries,  (except  the 
black,)  strawberries,  gooseberries,  wild  and  cultivated.  Wheat  and  com  are  the  principal  productions.  Tira- 
othy  hay  will  soon  be  exported  from  our  neighborhood  to  a  considerable  extent.  I  cultivate  wheat  and  com 
almost  exclusively. 


Thus  showing,  as  far  as  this  evidence  goes,  that  the  S.W.  winds — the  winds  suggested  by  the  charts- 
are,  except  in  Western  Missouri,  the  rainy  winds.  These  winds,  like  those  between  the  same  parallels  upon 
the  ocean,  are  going  from  a  higher  to  a  cooler  temperature  ;  and  these  winds  in  the  Mississippi  valley  not 

being  in  contact  with  the  ocean,  or  with  any  other  evaporating  surface  to  supply  them  with  moisture,  must 
bring  the  moisture  with  them  from  some  sea  or  another. 

Therefore  though  it  may  be  urged,  in  as  much  as  the  winds  which  brought  the  Patagonian  rains  came 
direct  from  the  sea,  that  they  therefore  took  up  their  vapors  as  they  came  along ;  yet  it  could  not  be  so  urged 
in  this  case ;  and  if  these  winds  could  pass  with  their  vapors  from  the  equatorial  calms  through  the  upper 
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regions  of  the  atmosphere  to  the  calms  of  Cancer,  and  then  as  surface  winds  into  the  Mississippi  valley,  it  was 
not  perceived  why  the  Patagonian  rain  winds  should  not  bring  their  moisture  by  a  similar  route.  These  last  are 
from  the  N.  W.,  from  warmer  to  colder  latitudes  ;  therefore  being  once  charged  with  vapors  they  must  precipi- 
tate as  they  go,  and  take  up  less  moisture  than  they  deposit. 

This  was  circumstantial  evidence.  No  fact  had  yet  been  elicited  to  prove  that  the  course  of  atmospherical  cir- 
culation suggested  by  my  investigations  is  the  actual  course  in  nature.  It  is  a  case  in  which  I  could  yet  hope 
for  nothing  more  direct  than  such  conclusions  as  might  legitimately  flow  from  circumstantial  evidence. 

My  friend  Lieut  De  Haven  was  about  to  sail  in  command  of  the  American  Expedition  in  search  of  Sir 
John  Franklin.  Infusoria  are  sometimes  found  in  sea-dust,  rain-drops,  hail-stones  or  snow-flakes ;  and 
if  by  any  chance  it  should  so  turn  out  that  the  locus  of  any  of  the  microscopic  infusoria  which  might  be  found 
descending  with  the  precipitation  of  the  Arctic  regions  should  be  identified  as  belonging  to  the  regions  of  the 
S.  E.  trade  winds,  we  should  thus  add  somewhat  to  the  strength  of  the  very  slender  clue  by  which  w»e  were 
seeking  to  enter  into  the  chambers  of  the  wind  and  to  "  tell  whence  it  cometh  and  whither  it  goeth." 

It  is  not  for  man  to  follow  the  "  wind  in  his  circuits,"  and  all  that  could  be  hoped,  was  after  a  close  ex- 
amination of  all  the  facts  and  circumstances  which  these  charts  have  placed  within  my  reach,  to  point  out  that 
course  which  seemed  to  be  most  in  accordance  vrith  them,  and  then  having  established  a  probability  or  even 
a  possibility  as  to  the  true  course  of  atmospheric  circulation,  lo  make  it  known  and  leave  it  for  future  investi- 
gations to  confirm  or  set  aside. 

It  was  at  this  stage  of  the  matter*  that  my  friend  Baron  von  Gerolt,  the  Prussian  Minister,  had  the  kind- 
ness to  place  in  my  hand  Ehrenbergh's  work,  "  Passat — Staub  und  Blut — Regen." 

Here  I  found  the  cluef  which  I  hoped,  almost  against  hope,  De  Haven  would  place  in  my  hands. 

That  celebrated  microscopist  reports  that  he  found  South  American  infusoria  in  the  blood-rains,  and  sea- 
dust  of  the  Cape  Verd  Islands, — Lyons,  Genoa,  and  other  places.^ 

Thus  confirming  as  far  as  such  evidence  can,  the  indications  of  the  "  Wind  and  Current  Charts,"  and 
increasing  the  probability  that  the  general  course  of  atmospherical  circulation  is  in  conformity  with  the  sugges- 
tions of  the  charts  as  I  had  interpreted  them,  viz :  that  the  trade  winds  of  the  Southern  hemisphere  after  arriving 
at  the  belt  of  equatorial  calms  ascend  and  continue  in  their  course  towards  the  calms  of  Cancer  as  an  upper 
current  from  the  S.  W.,  and  that  after  passing  this  zone  of  calms,  they  are  felt  on  the  surface  as  the  prevailing 
S.  W.  winds  of  the  extra-tropical  parts  of  our  hemisphere ;  and  that  for  the  most  part  they  bring  their  moisture 
with  them  from  the  trade  wind  regions  of  the  opposite  hemisphere. 

Continuing  on  towards  the  North  pole  from  the  S.  W.  they  enter  the  Arctic  regions  on  a  spiral  curve, 
continually  lessening  the  gyrations  until,  whirling  about  in  a  direction  contrary  to  the  hands  of  a  watch,  this 
air  ascends  and  commences  its  return  as  an  upper  current  towards  the  calms  of  Cancer. 


♦  See  my  letter  to  him,  paper  F.;  also,  paper  read  by  me  before  the  American  Association  at  its  meeting  in  Charleston,  March,  1850. 

t  Vide  paper  P. 

J  yide  paper  G,  ««  Passat— Staub,  etc.**  p. — 


V 

It  rehms  to  this  ttme  from  the  opposite  direction,  N.  £.,  bj  which  it  approadied  the  pole. 

The  atmosphere  in  this  part  of  the  circuit  is  moving  lA  the  direction  csdled  «'  in  a  previoiis  part  of  thi» 


Arriyed  at  the  cahns  of  Cancer^  s'  meets  ^'  in  the  Upper  reguMis  of  the  atmos^ere. 

They  both  descend — asd  the  fact  that  the  barometer  stands  higher  here*  than  upon  aoj  oAer  parallel, 
•hows  that  here  there  is  an  increased  atmospheric  pressure,  caused  in  part  by  accumulation  produced  bjr  the 
opposing  forces  of  s'  and  ^^  4  and  m  part  by  the  downward  currents. 

Haying  descended,  s^  is  Ibrced  out  on  the  equatorial  side  of  the  zime  and  ai^[)eaf8  on  die  surface  as  a  .. 
Ihe  N.  E.  trade  winds — and  so  continues  until  it  reaches  the  beh  of  equatorial  calm8« 

Here  then  is  precipitation,  an  ascent  of  atmosphere,  and  a  fall  of  the  barometer :  A  now  becomes  ^  or  aoi  upper 
eirrent  flowing  in  a  8.  £^  direction — ^i.  e.  from  N.  W.  towards  the  ssone  of  the  cafans  of  Ca{irieoni.  Here  it  it 
flMt  by  the  upper  current  from  the  Antarctic  regions,  descends  with  a  rise  in^the  barometer  again,  and  appears 
on  the  polar  side  of  this  zone  of  cahns,  as  a' — the  prevailing  N.  W.  surface  winds  in  die  extra-trc^ical  regiom 

tf  the  Southern  hemisphere. 

^  now  approaches  the  Antarctic  ^gions  in  a  spiral^  gV^Mf^  ^h  the  hands  of  a  watch  and  contradiag 
ils  convdutions  as  it  draws  nearer  and  nearer  the  pole,  where  dieoretically  there  is  anodier  atmospherical  aode 
in  wfaoeh  ^  ascends  widi  a  low  barometer,  and  commences  its  return  towards  die  equator  as  ^  in  the  i^per 
regions  of  the  atmosphere. 

The  same  cause— diurnal  rotation — ^which  made  the  A'  on  the  sui&ce  to  approadi  frmn  the  N.W^  now 
operates  to  make  it  return  as  /  in  the  direction  whence  it  came. 

Arriving  in  the  upper  regions  at  the  calm  zone  of  Capricorn  <5  meets  ^'\  the  two  descend,  imd  '^  continues 
to  flow  in  towards  the  equator  as  a'^,  the  S.  E.  trade  wind. 

Arrived  at  the  zone  of  equatorial  calms,  it  ascends,  and  continues  thence  in  the  u{^er  regions  of  the  atmo- 
lyphere  as  ^',  until  it  reaches  the  calm  zone  of  Cancer.  Here  it  descends,  and  continues  on  as  the  S.  W.  pas- 
sage winds  of  the  Northern  hemisphere,  whose  circuit  has  been  already  described. 

Thus,  at  the  risk  of  repetition  and  of  being  thought  tedious,  I  have  described  the  progress  which  the  Wind 
and  Current  Charts  had  enabled  me  to  make  in  the  theory  of  atmospherical  circulation  ;  and  I  have  presented 
that  theory  as  far  as  it  had  been  developed  in  my  own  mind,  when  I  received  yesterday  No.  1,  vol.  i,  4th 
series,  of  the  London,  Edinburgh,  and  Dublin  Philosophical  Magazine  and  Journal  of  Science,  containiog  a 
synopsis  of  Dr.  Faraday's  "Experimental  Researches  in  Electricity,"  24th,  26th,  26th,  and  27th  series ;  and 
also  the  letter  of  Prof.  Von  Feilitzsch  on  the  Physical  distinction  of  Magnetic  and  Diamagnetic  Bodies. 

This  account,  though  meagre,  is  the  first  account  that  I  have  seen  of  the  Doctor's  discoveries  relative  \o 
the  magnetism  of  the  atmosphere. 

A  new  era  in  our  knowledge  of  the  laws  and  the  agents  concerned  in  the  general  system  of  atmospherifJ 
circulation  will  probably  be  dated  from  these  discoveries, 

*  Humboldt. 
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With  the  accounts  of  them  before  me,  I  feel  somewhat  in  the  condition  of  the  tempest-tossed  mariner  who 
has  been  buffeting  with  the  waves  in  storm,  clouds,  and  darkness,  until  he  feels  himself  almost  bewildered  and 
lost  in  the  mist  that  surrounds  him  ;  when  suddenly  a  light  appears,  and,  like  the  grateful  mariner,  I  wished, 
before  taking  a  fresh  departure,  to  bring  up  my  reckoning,  and  to  ascertain  how  far  I  was  out,  in  order  to 
show  how  great  was  the  service  rendered  by  the  sympathising  hand  which  put  forth  that  light. 

Dr.  Faraday  has  shown  that,  as  the  temperature  of  oxygen  is  raised,  its  paramagnetic  force  diminishes, 
being  resumed  as  the  temperature  faUs  again. 

"  These  properties  it  carries  into  the  atmosphere,  so  that  the  latter  is,  in  reality,  a  magnetic  medium,  ever 
^*  varying,  from  the  influence  of  natural  circumstances,  in  its  magnetic  power.  If  a  mass  of  air  be  cooled,  it 
"  becomes  more  paramagnetic;  if  heated,  it  becomes  less  paramagnetic,  (or  diamagnetic,)  as  compared  with 
"  the  air  in  a  mean,  or  normal  condition.,"* 

Now,  is  it  not  more  than  probable  that  here  we  have  in  the  magnetism  of  the  atmosphere  that  agent  which 
guides  the  air  from  the  South  through  the  calms  of  Capricorn,  of  the  equator,  and  of  Cancer,  and  conducts  it 
into  the  North  ;  that  agent  which  causes  the  atmosphere  with  its  vapors  and  infusoria  to  flow  above  the  clouds 
from  one  hemisphere  into  the  other,  and  whose  foot-prints  had  become  so  palpable  ? 

With  the  lights  which  these  discoveries  cast,  we  see  why  that  air  which  has  completed  its  circuit  to  the 
whirlf  about  the  Antarctic  regions  should  then,  according  to  the  laws  of  magnetism,  be  repelled  from  the 
South,  and  attracted  by  the  opposite  pole  towards  the  North. 

And  when  the  S.  E.  and  the  N.  E.  trade  winds  meet  in  the  equatorial  calms  of  the  Pacific,  would  not 
these  magnetic  forces  be  sufficient  to  determine  the  course  of  each  current: — ^bringing  the  former  with  its 
vapors  of  the  Southern  hemisphere  over  into  this  by  the  courses  already  suggested  ? 

This  force,  and  the  heat  of  the  sun,  would  propel  it  to  the  north.  The  diurnal  rotation  of  the  earth 
propels  it  to  the  east ;  consequently  its  course  first  through  the  upper  regions  of  the  atmosphere,  and  then 
on  the  surface  of  the  earth,  after  being  conducted  by  this  newly-discovered  agent  across  the  calms  of  Cancer, 
would  be  from  the  southward  and  westward  to  the  northward  and  eastward. 

These  are  the  winds  which,  on  their  way  to  the  North,  from  the  South  Pacific,  would  pass  over  the  Mis- 
sissippi valley,  and  they  appear  to  be  the  rain  winds  there.  Whence  then,  if  not  from  the  trade-wind  regions 
of  the  South  Pacific,  can  the  vapors  for  those  rains  come? 

According  to  this  conjecture,  and  not  taking  into  account  any  exceptions  produced  by  the  land  and  other 
circumstances  upon  the  general  circulation  of  the  atmosphere  over  the  ocean,  the  S.  E.  trade  winds  which 
reach  the  shores  of  Brazil  near  the  parallel  of  Rio,  and  which  blow  thence  for  the  most  part  over  the  land,  should 
be  the  winds  which,  in  the  general  course  of  circulation,  would  be  carried  towards  northern  Africa,  Spain,  and 

the  south  of  Europe. 

They  might  carry  with  them  the  infusoria  of  Ehrenberg,  but,  according  to  this  theory,  they  would  be 


•  Phil.  Mag.  and  Journal  of  Science,  4th  Series,  No.  1,  January,  1851,  page  73. 

f  «» It  whirleth  about  continually." — Bible  ♦. 

22* 


[   86   ]  AVPZKt}TX^ 

wanting  in  moistare.     Now,  those  portions  of  the  old  world  are  for  the  most  part  diy  ec/untries,  receiving  but 
a  small  amount  of  precipitation. 

Hence  the  general  rule  :  those  countries  to  the  north  of  the  calms  of  Cancer  which  have  large  bodies  of 
land  situated  to  the  southward  and  westward  of  them  in  the  S.E.  trade- wind  region  of  the  earth  should  have  a 
scanty  supply  of  rain,  and  vice  versa. 

Now,  the  extra-tropical  part  of  New  Holland  comprises  a  portion  of  land  thus  situated  in  the  Southern 
hemisphere.  Tropical  India  is  in  its  N.  £.  trade- wind  region,  and  should  give  it  a  slender  supply 
of  rain.  But  what  modificaticms  the  monsoons  of  the  Indian  ocean  may  make  to  this  rule,  or  what  effect 
they  may  have  upon  the  rains  in  New  Holland,  my  investigations  in  that  part  of  the  ocean  have  not  been 
carried  far  enough  for  a  decision. 

Taking  up  the  theory  of  Ampere  with  regard  to  the  magnetic  polarity  induced  by  an  electrical  current, 
according  as  it  passes  through  wire  coiled  with  or  coQed  against  the  sun,  and  expanding  it  in  conformity  with 
the  discoveries  of  Faraday,  we  perceive  a  series  of  facts  and  principles  which,  being  applied  to  the  circula- 
tion of  the  atmosphere,  make  the  conclusions  to  which  the  charts  have  led  me  touching  the  continual  <'  whirl" 
of  the  wind  in  the  Arctic  regions  against j  and  in  the  Antarctic  with  the  hands  of  a  watchj  veiy  significant- 
much  more  so  than  I  had  supposed  them  to  be. 

In  this  view  of  the  subject  we  see  light  springing  up  from  various  sources,  by  which«  the  shadows  of 
approaching  confirmation  are  clearly  perceived.  One  such  source  of  )ight  have  we  from  the  university  of 
Greifswald,  in  Prussia. 

Likening  the  atmosphere  with  its  magnetic  spirals  of  oxygen  to  the  coils  of  a  wire,  and  the  poles  of 
the  earth  as  the  ends  of  the  helix  used  by  Professor  Von  Feilitzsch,  we  might  almost  fancy  that  he  was 
experimenting  expressly  with  the  view  of  throwing  light  upon  the  general  course  of  atmospherical  circulation. 

"  If,"  says  he  in  his  letter  to  Dr.  Faraday,  "  we  observe  two  such  neighboring  particles  near  the  external 
"  south  pole,  then  will  the  more  near  repel  a  south  pole  with  the  intensity  s ;  the  more  distant  will  turn  to  a 
"  north  pole  with  the  intensity  n',  but  in  such  a  manner  that  n'<[5.  But  outwardly  these  two  excited  mag- 
"  netisms  act  with  the  difference  of  their  power  s  —  w' ;  but  this  is  in  one  case  south  polar y  consequently  of  the 
**  same  kind  as  the  exciting  south  pole.  The  contrary  will  take  place  near  the  north  pole,  so  that  the 
"  disengaged  magnetism  distributed  over  the  bar  becomes  south  polar  on  that  half  which  is  turned  to  the  south 
^^  pole  J  but  north  polar  on  the  other  half  that  is  turned  to  the  north  pole.  A  substance  where  this  takes  place 
"  is  diamagnetiCy  it  places  itself  equatorial. 

"  When  the  bar  of  a  magnetic  substance  is  so  qualified  that  the  separating  action  of  the  molecules  on 
"  each  other  must  be  taken  into  consideration,  then  it  can  become  so  strong  that  the  molecules  in  the  middle 
"  of  the  substance  are  more  strongly  magnetic  than  towards  the  ends.  If  we  observe  once  more  two  such 
"  particles  near  two  such  particles  near  the  external  South  pole,  the  South  pole  of  the  nearest  will  tend  to  recede 
"  by  an  intensity  \  from  this  external  South  pole,  but  the  more  distant  will  turn  towards  it  a  North  pole  of  the 
"  intensity  n\  but  in  such  a  manner  that  n  j  <[  ^i .  Outwardly  the  two  will  act  with  the  intensity  n'*  —  ^i .  but  this 
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"  Is  North  polar,  therefore  of  a  contrary  nature  to  the  exciting  South  pole.  The  contrary  will  take  place  near 
"  the  pole  so  that  the  disengaged  magnetism  distributed  over  the  bar  becomes  JSTorth  polar  on  the  half  that  is 
*^  turned  to  the  South  poky  but  South  polar  on  that  half  which  is  turned  towards  the  Jforth  pole.  A  substance 
"  where  this  takes  place  is  magnetic j  it  places  itself  aria/."* 

"  Applying  the  former  to  the  theory  of  Ampere,  I  was  startled  because  it  has  hitherto  taught  only  that 
"  currents  which  are  parallel  and  directed  in  the  same  way  attract,  but  if  they  are  parallel  and  not  directed  in 
"  the  same  manner  they  are  repulsive;  therefore,  that  a  current  moving  in  the  direction  of  the  hand  of  a  watch, 
"  in  a  spiral  produces  a  South  pole  on  the  entrance  point  in  the  spiral,  but  a  North  pole  on  the  egression  point. 
*'  Hitherto  only  such  spirals  have  been  constructed  in  which  the  current  in  every  winding  shows  an  equal 
"  intensity." 

"  But  I  tried  to  arrange  spirals  of  the  following  kind  : — one  of  them  is  in  such  a  way  constructed  that 
"  on  two  copper  wires  are  soldered  to  each  of  them,  fifteen  thin  wires  covered  over  with  silk.  The  first  wind- 
*^  ing  backwards  over  the  copper  wire,  i.  e.  the  first  convolution  of  the  helices,  beginning  at  the  end  and  pro- 
"  ceeding  towards  the  centre  is  with  all  the  fifteen  wires,  the  second  winding  is  only  wound  with  14  threads, 
"  whilst  the  fifteenth  is  carried  along  the  axis,  &c. ;  consequently  every  convolution  of  the  fifteen  windings 
**  has  a  thread  less,  and  the  ends  of  all  the  other  threads  have  direction  of  the  axis.  The  ends  of  the  fifteen 
**  threads  are  soldered  in  the  middle,  and  the  two  thick  wires  without  touching  each  other,  are  so  bent  that 
'*  they  can  be  suspended  in  the  little  cups  of  the  apparatus  of  Ampere,  then  a  current  passing  through  the 
"  spiral  will  divide  itself  in  such  a  manner  that  it  is  most  strong  on  the  external  ends  of  the  spiral  but  decreases 
'^  more  and  more  to  the  middle.  If  the  windings  of  the  spiral  took  place  in  the  direction  of  the  hand  of  a  watch, 
"  then  the  end  of  it  where  the  current  enters  will  become  a  South  pole,  but  a  JSTorth  pole  kept  parallel  to  the 
'*  spiral  toill  repel  itj  only  the  final  convolution  will  be  attracted,  and  it  represents^  the  disengaged  magnetism 
"  of  the  final  surface." 

"  A  second  spiral  is  wound  like  that  described  only  with  this  difference  that  the  strongest  convolutions  are 
''  in  the  middle,  and  the  feeblest  near  the  ends.  This  spiral  will  be  attracted  by  the  North  pole  of  a  magnet 
'*  over  the  half  in  which  the  current  moves  at  first  or  enters,  but  the  other  half  will  be  repulsed  by  it.  The 
"  third  spiral  has  the  winding  the  same  strength  over  the  whole  extent ;  it  is  indifferent  to  a  magnet  pole  which. 
''  is  not  too  near  and  only  the  final  convolutions  are  attracted  or  repulsed." 

"  Therefore  it  is  permitted  to  enlarge  the  theory  of  Ampere  in  this  manner  : — 

"  —  If  an  electric  current  passes  through  a  spiral  in  the  direction  of  the  hand  of  a  watch  and„  , 

"  a  If  the  current  is  more  feeble  in  every  winding  as  it  is  nearer  to  the  centre  of  the  spiral,  then  that  half  is 
"  attracted  by  a  South  pole  in  which  the  current  enters  except  the  first  winding. 

"  b  But  if  the  current  is  stronger  in  every  winding  as  it  is  nearer  to  the  centre  of  the  spiral  than  that 
"  half  is  repulsed  by  a  South  pole  in  which  the  current  enters  including  the  first  winding. 
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<<  TKq  contrary  will  be  the  case  for  that  half  in  which  the  current  leaves  the  helix  and  likewise  for  the 
^*  North  pole  of  the  magnet  opposed."* 

Attentively  considering  the  eitperiments  of  the  Professor  of  Greifswald,  we  may  trace  an  analogy  between 
his  spirals  and  the  spirals  which  the  currents  of  the  wind  in  '^  his  circuits"  describe  about  the  earth.  At 
the  South  polar  calms,  the  atmospherical  spiral  is  with  the  hand  of  the  watch,  and  as  in  the  case  of  a  spiral  so 
wound  about  its  helix  the  magnetism  id  South  polar ;  and  so  mutatis  mutandis  for  Hie  regions  of  North  polar 
calms.' 

May  we  not  look  therefore  to  find  about  the  North  and  South  magnetic  poles  these  atmospherical  nodes 
or  calm  regions,  which  I  have  theoretically  pointed  out  there  ?  In  other  words,  are  not  the  magnetic  poles  of 
the  earth  in  those  atmospherical  nodes,  the  two  standing  in  the  relation  of  cause  and  effect,  the  one  to  the  other? 

And  have  we  not  a  clue  already  placed  in  out  hands  by  which  the  motion  of  the  circular  storms  of  tbe 
Northern  hemisphere  which  travel  againsty  and  those  of  the  Southern  which  travel  vnth  the  hands  of  a  watch, 
seems  to  be  connected  with  the  like  motion  of  the  wind  of  each  hemisphere  in  its  circuit  about  its  pole?  and 
will  not  this  clue  when  followed  up  lead  us  into  the  labyrinths  of  atmospherical  magnetism  fer  the  solution  of 
the  mystery? 

Indeed  so  wide  for  speculation  is  the  field  presented  by  these  discoveries  that  we  may  in  some  respects 
regard  this  great  globe  itself  with  its  «  cups"  and  spiral  wires  of  air,  earth  and  water,  as  an  immense  «  pUe"  and 
helix,  which  being  excited  by  the  natural  batteries  in  the  sea  and  atmosphere  of  the  tropics,  excites  in  turn  its 
oxygen,  and  imparts  to  atmospherical  matter  the  properties  of  magnetism. 

Thus,  though  it  be'  not  proved  as  a  mathematical  truth  that  magnetism  is  the  power  which  guides  tl^e 

storm  from  right  to  left,  and  from  left  to  right,  which  conducts  the  moist  and  the  dry  air  each  in  its  appointed 

paths,  and  which  regulates  the  "  wind  in  his  circuits,"  yet,  that  it  is  such  a  power,  is  rendered  so  very  probable 

that  the  onus  is  now  shifled,  and  it  remains  not  to  prove,  but  to  disprove  that  such  is  its  agency. 

Respectfully  &c., 

M    F.  MAURY, 

Lieut.  U.  S.  X 

Hon.  W.  a.  Graham, 

Secretary  of  the  Jfavy. 


•  Page  49,  50,  Phil.  Mag. 
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A. 

Programme  of  the  Instructions  issued  to  Lieut.  Commanding  J.  C.  Walsh  of  the  U.  S.  Scfu>oner  «  Taney,''  by 

the  Secretary  of  the  Navy,  October  4dhy  1849. 
The  object  of  the  service  upon  which  the  "Taney''  has  been  deta'iled,  is  to  make  observations  upon  the 
winds  and  currents  of  the  sea,  and  to  collect  other  facts  in  connection  with  the  «  wind  and  current  charts"  of 
Lieut.  Maury,  and  which  are  of  practical  importance  to  the  safe  navigation  of  the  seas,  or  to  the  study  of  the 
phenomena  of  the  ocean.  This  is  an  important  service.  It  is  a  service  which  requires  patient  and  laborious 
observations  from  the  officers  entrusted  with  it. 

A  faithful  record  of  every  phenomenon  observed  with  a  full  statement  of  all  the  circumstances  as  to  time, 
place,  &c.,  connected  with  it,  is  of  great  importance. 

It  is  expected  therefore,  that  you  and  the  officers  of  the  "  Taney,"  will  bestow  upon  the  duty  which  has 
been  assigned  yourself  and  them,  because  of  a  peculiar  fitness  therefor,  the  utmost  diligence  and  the  most 
assiduous  attention. 

The  subjects  of  observation  which  will  command  your  particular  attention,  are : 

1st,  The  force  and  direction  of  the  wind,  the  hourly  state  of  the  weather  and  all  the  meteorological  con- 
ditions connected  therewith,  as  thermal,  dynamical,  barometrical  and  the  like. 

2d,  The  force  and  set  of  currents,  their  depth  and  width,  their  temperature  and  the  position  of  their  edges 

or  limits. 

3d,  Hourly  observations  upon  the  temperature  of  the  surface  water. 

4th,  Frequent  observations  upon  the  temperature  of  the  ocean  at  various  depths. 

5th,  Deep-sea  soundings. 

6th,  Vigias  and  all  dangers  about  which  there  are  doubts  either  as  to  existence  or  position. 

7th,  Transparency  and  saltness,  or  the  specific  gravity  of  sea- water,  in  the  different  parts  of  the  ocean. 

You  will  determine  the  specific  gravity  of  the  water  either  by  one  of  the  hydrometers  or  the  specific  gravity 
bottle  furnished  for  the  purpose. 

You  will  keep  an  abstract  of  your  log,  as  per  form.  It  is  believed  that  the  form  itself  is  sufficiently  explicit 
as  to  what  is  wanted  for  the  abstract,  a  copy  of  which  you  will  send  to  Lieut.  Maury,  as  often  as  you  have  an 
opportunity,  returning  the  original  to  him  when  you  arrive  in  the  United  States. 

You  will  make  it  a  rule,  the  better  to  ascertain  rate  of  currents  and  fix  their  limits,  to  determine  by  obser- 
vation the  variation  of  the  compass  and  your  position  in  the  forenoon,  in  the  afternoon  and  at  night,  as  well  as 
at  noon  whenever  the  weather  will  permit ;  and  after  allowing  for  lee-way,  heave  of  tlie  sea,  variation  of  the 
compass  and  false  steerage,  you  wDl  call  the  difference  between  the  place  of  the  vessel  as  established  by  obser- 
vation, and  as  established  by  dead  reckoning ,  current,  and  so  enter  it  in  the  abstract. 

You  will  also  try  in  calms  and  as  often  as  convenient,  both  for  surface  and  under  currents,  in  the  usual 
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For  longitude  by  chronometer  at  night,  the  planet^  or  the  largest  of  the  fixed  stars  are  the  best  objects  to 
be  observed  when  the  horizon  is  good — ^The  Mer.  Alt.  of  the  moon  may  be  used  for  latitude  at  night  or  m 
•the  fore  or  afternoon  according  to  its  age. 

Note  in  its  proper  column,  not  only  the  portion  of  cloudy  sky,  10  being  entirely  overcast,  and  0  clear; 
but  state  also  the  direction  or  directions  in  which  the  clouds  are  moving,  with  the  kinds  of  clouds,  as  Nimb., 

Qum^f  Cirrujs,  Stratus,  jpc. 

In  taking  temperature  of  surface  water,  a  fresh  bucket  should  be  dxawii  up  each  time,  the  thermometer 
plunged  into  it  immediately,  held  there  for  several  minutes,  and  read  whUe  the  hulb  is  in  the  water • 

For  the  purpose  of  ascertaining  the  existence  of  under  currents,  you  will  sound  at  intervals,  at  the  least, 

of  every  30  miles,  with  100  fathoms  line,  if  there  be  as  much  depth,  attaching  to  the  line  two  thermometers, 
one  near  the  lead  and  the  other  50  fathoms  from  it.  In  c^e  you  have  no  thermometers  suitable,  or  should 
lose  them,,  then  you  will  attach  two  hollow  non-conducting  cylinders  with  valves  opening  upward,  in  the  place  of 
the  thermometers,  haul  the  line  up  briskly  and  try  quickly  the  temperature  of  the  water  brought  up  in  the 
cylinders. 

In  case  you  should  find  an  under  current,  you  will  endeavor  to  ascertain  its  liinits  and  set  with  all  tbe 
accuracy  possible.  For  rate  and  direction,  a  block  of  wood,  or  a  barrega  loaded  just  to  sinkii^,  and  suspended 
at  any  required  depth  by  a  small  float  just  sufficient  to  keep  it  from  sinking  further,  will  perhaps  be  the  best 
means.  '  ^ 

The  determination  of  the  rate  and  set  of  under  currents  is  an  operation  which  is  so  modified  by  the  weather 
and  other  circumstances,  that  it  must  of  necessity  be  left,  in  a  great  measure  to  the  judgment  and  mental 
resources  of  the  operators.  The  officers  of  the  "  Taney"  will  perhaps  have  abundant  opportunity  to  display 
their  ingenuity  with  regard  to  the  subject.  The  lead  used  in  sounding  for  temperatures  should  be  painted 
white,  and  the  distance  at  which  it  disappears  going  down  and  reappears  coming  up  should  be  entered  in 
fathoms  in  the  transparency  column. 

The  "  Taney"  will  be  provided  with  the  means  of  sounding  at  great  depths.  It  is  desirable  to  reach  the 
bottom  at  every  attempt,  for  the  depth  of  the  ocean  is  an  important  element  towards  a  perfect  understanding  of 
the  tides,  their  laws  of  motion,  the  course  and  form  of  the  tidal  wave  and  the  like. 

At  the  distance  of  every  two  hundred  miles  across  the  ocean,  soundings  must  be  made  all  the  way  both 
going  and  returning  with  the  view  to  reach  the  bottom  and  determine  the  depth  of  the  sea.  The  "  Taney 
has  been  provided  with  the  necessary  apparatus  therefor.  In  each  case  the  lead  must  be  armed,  the  specimens 
of  the  bottom  which  it  may  bring  up  must  be  preserved  in  a  bottle  with  a  label  attached  showing  the  date, 
place  and  the  depth.  The  time  selected  for  these  soundings  should  be  calm  weather,  when  the  sea  is  smooth 
and  when  there  is  a  likelihood  of  its  so  continuing  for  several  hours  at  least.  In  hauling  up  the  sounding  line  from 
great  depths,  care  should  be  taken  to  prevent  the  lead  from  having  too  great  an  upward  motion,  lest  by  turning 
around  it  should  twist  the  line  in  two.  Therefore  in  hauling  it  up  frequent  pauses  should  be  made  to  allow 
llie  line  to  untwist.     It  is  desirable  also  to  have  specimens  of  water  from  the  gratest  depths. 
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In  going  across  the  Atlantic  and  in  looking  after  the  vigias  and  doubtful  dangers  to  which  your  attention 
will  also  be  called,  it  will  be  most  convenient  for  you  to  take  up  your  position  for  deep  sea-soundings  in  the 
calm  region  known  as  the  "  horse  latitudes,"  which  in  the  month  of  October  will  be  found  between  the  par- 
allels of  24°  and  35°  N.  according  to  longitude ;  you  will  see  th^  limits  of  this  calm  belt  sufficiently  marked 

and  developed  on  series  B,  of  Maury's  wind  and  current  chart,  with  copies  of  which  the  "  Taney"  will  be 
supplied. 

A  series  of  accurate  barometrical  observations  in  this  belt  of  calms  will  be  of  exceeding  interest  and  value. 
It  is  one  of  the  nodes  in  the  general  system  of  the  atmospherical  circulation  of  the  earth.  Here  the  winds 
from  the  polar  meet  in  the  upper  regions,  those  from  the  equatorial  calms,  and  they  so  nearly  balance  each 
other  as  to  produce  almost  a  perpetual  calm.  We  may  then  look  under  this  meeting  of  opposing  winds  for  an 
accumulation  of  atmosphere,  and  consequently  for  an  increased  barometrical  pressure,  and  from  this  increase 
of  pressure  accurately  determined,  may  be  derived  an  expression  to  show  the  total  amount  or  value  of  those 
physical  forces  which  are  exerted  to  put  and  keep  the  trade  winds  in  motion.  You  will  therefore  be  diligent 
with  the  barometer  in  those  regions  and  in  all  others,  taking  care  when  it  is  mounted  on  board  to  note  in  the 
abstract  log  its  distance  from  the  level  of  the  sea. 

The  "  vigias"  and  dangers  of  doubtful  existence  or  position  which  you  vrill  look  after  are  Ashton's  Rock 
about  latitude  35°  50'  N.,  longitude  71°  48'  W.,  said  to  be  8  feet  above  the  water,  and  to  have  been  seen  in 
1824.  False  Bermudas  about  latitude  32°  3T  N.,  longitude  58°  37'  W.  They  are  rocks,  said  to  be  frequently 
mistaken  for  the  Bermudas,  they  are  laid  down  in  a  part  of  the  ocean  but  little  frequented, 

Nye's  Rock        -        -         -        -     31°  15'  N.  Lat,     Long.  55°  41'  W, 

Van  Kuelen's  Vigia,    -        -         -     31     40       "  "     38     10     " 

JosynaRock,      ....     31     45       "  «      23    20     « 

Steen's  Ground,  -         -         -     32    30       "  "     21     15     " 

You  will  touch  at  one  of  the  Canaries  for  water.     Without  unnecessary  delay,  you  will  proceed  thence 

towards  the  Cape  Verds,  examining  as  you  go  the  position  of  Maw's  Rock,  Bon  Felix  Shoal,  the  Bonetta 

Rocks,  and  the  reef  to  the  west  of  them,  marked  on  Maury's  chart  as  doubtful  with  regard  to  position. 

The  route,  so  far  as  it  has  been  indicated  to  you,  will  take  you  through  the  Sargasso  Sea.  You  will  be 
careful  to  try  the  depth,  and  the  temperature  of  the  water  of  that  sea,  and  to  note  the  latitude  and  longitude  of 

its  edges  where  you  cross  it 

Besides  the  regular  series  of  deep-sea  soundings,  you  are  requested  to  make  frequent  use  of  the  lead 
(deep-sea)  in  the  vicinity  of  all  "  vigias  "  and  "  rocks  "  that  are  supposed  to  lie  in  your  way ;  for  if  they 
exist,  you  will  probably  find  shoaler  water  in  their  vicinity. 

After  completing  this  service,  you  will  put  into  Port  Praya  for  water  and  provisions.  Filling  up  with 
these,  and  allowing  your  crew  and  officers  a  few  days  to  refresh,  you  will  again  put  to  sea ;  standing  to  the 
southward,  and  examining  as  you  go  Warley's  Shoal  and  French  Shoal  of  1796 ;  the  supposed  place  of  both 

of  which  are  marked  on  the  charts  of  Lieut.  Maury. 
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From  the  kst-named  shoal  joa  wOl  proceed  to  a  supposed  submarine  Tolcanic  region  of  consideiabfr 
extent  between  the  Equator  and  3°  south  latitude,  and  between  15°  and  25°  west  longitude.  Through  al 
parts  of  the  ocean  you  will  continue  as  you  go,  the  regular  series  of  obserrations  as  to  winds,  currents,  tempera- 
tuies,  soundings,  &c.,  as  per  form  of  Abstract  Log. 

In  passing  the  region  of  equatorial  calms,  jou  will  again  cross  one  of  those  atmospherical  nodes  undei 
which  nice  barometrical  observations  become  of  exceeding  interest. 

AAer  havic  ith  regard  to  depth  and  bottoin  in  that  part  of  the 

ocean  just  aDud  to  make  Cape  St  Roque,  bestowing  unremitted 

attention  to  the 

There  seen  rent  of  warm  water  has  its  genesis  in  this  part  of 

the  ocean ;  soundings  in  deep-sea  temperatures  across  the  Southern  Atlantic  maj  throw  some  light  upon  this 
important  question. 

Arriving  off  Cape  St.  Roque,  and  having  put  into  some  convenient  port  of  Brazil  for  water,  if  necessaij, 
yen  will  proceed  to  make  a  zig-zag  course  along  the  coast  to  the  northward,  fbr  the  purpose  of  investigating  the 
currents  thence  to  the  mouth  of  the  Amazon.  You  will  make  stretches  off  from  the  coast  of  one  hundred  miles, 
or  as  far  as  it  ma;  be  necessary,  in  order  to  cross  and  define  the  system  of  currents  and  cpunter-carrents  tkt 
are  supposed  to  prevail  there,  and  a  correct  knowledge  of  which  is  so  essential  to  the  speedy  and  safe  naviga- 
tion of  that  part  of  the  ocean. 

Having  satisfied  yourself  as  to  those  currents,  you  will  proceed  homeward  by  the  follovring  route : — &iHn 
the  Equator  in  long.  37°  W.,  draw  a  straight  line  to  Cape  Charles.  This  line  will  lay  nearly  in  the  middle  of 
a  strip  of  the  ocean  about  300  miles  broad,  and  which  is  remarkable  for  the  temperature  of  its  water.  You 
will  sail  a  zig-zag  course  through  this  strip,  crossing  it  at  least  four  times  on  your  way  home,  and  passing  the 
line  which  you  are  directed  to  draw,  at  least  two  hundred  miles  on  either  side,  and  taking  deep-sea  soundings 
before  you  put  about  to  recross  it  again.  Should  you  discover  anything  remarkable  as  to  the  depth  of  the  sea 
within  this  region,  you  will  push  the  discoveiy  to  a  conclusion. 

It  is  expected  that  you  will  return  to  the  United  States  some  time  in  the  month  of  April  next. 

As  the  service  on  which  you  are  engaged  has  for  its  object  the  making  of  observations  and  the  collecting 
of  facts  at  sea,  you  will  keep  the  sea  during  your  absence  as  long  as  practicable. 

It  is  not  expected  that  you  will  at  all  times  be  able  to  cariy  on  without  interruption  the  series  of  observa- 
tions as  here  laid  down  for  you.  It  is  supposed  tliat  they  will  be  interrupted  from  time  to  time  by  the  weather 
and  other  circumstances.  Much,  therefore,  must  he  left  to  your  discretion  ;  you  understand  the  nature  of  the 
service  which  is  required,  and  are  in  possession  of  the  views  of  the  Department  on  the  subject.  The 
Department  therefore  commits  the  service  to  you,  feeling  assured  that  you  will  in  all  cases  ( 
sound  discretion,  and  so  meet  its  just  expectations. 
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B. 

Lieutenant  J.  C.  Walsh  to  lAeutenant  Maury, 

BoRDENTowN,  New  Jersey,  Augv^t  Ibthy  1850. 
Sir,— I  have  to  add  to  the  "Abstract  Log"  of  the  U.  S.  Schooner  Taney,  which  has  been  sent  you, 
3me  remarks  upon  the  results  of  parts  of  our  work  there  recorded  :  the  explorations  in  the  AUantic,  for  some 
F  the  many  rocks  and  vigias  of  doubtful   existence,— deep  soundings  with  the  wire,— investigations  of 
urrents,  particularly  the  under  currents,  &c. 

The  roclcs  and  vigias  searched  for,  with  the  positions  assigned  to  them  upon  the  Charts,  are  as  follows  : 

Lat.   33°6(y  N.     Long.  71°4(y  W. 


Ashton  Rock 
False  Bermudas 
Nye's  Rock 
Vankeulen's  Vigia 
Josyna  Rock 
Steen  Ground 
Mary's  Rock 


"  32  30 

«  31  15 

"  31  40 

"  31  40 

"  32  30 

"  19  42 


«  21  15 

«  55  50 

"  38  20 

"  23  45 

"  21  15 

"  20  45 


ot  one  of  them  was  found,  nor  any  indication  of  their  existence ;  on  the  contrary,  every  evidence  to  disprove 
Our  various  tracks  over  and  about  their  reported  positions,  covering  the  extent  of  1^  degrees  of  longitude 
id  40  miles  of  latitude,  with  the  many  and  deep  soundings,  from  100  to  800  fathoms,  without  getting 
►ttom,  will  be  found  sufficient,  I  trust,  to  satisfy  navigators  that  they  have  no  existence, — or  at  least,  that 
ose  parts  of  the  ocean  in  which  they  have  been  reported  to  exist,  are  free  from  all  dangers.     To  the  first 
ree  mentioned,  we  gave  the  most  thorough  search  :  to  Ashton  Rock,  six  days  time ;  to  the  False  Bermudas, 
;ht  days  ;  to  Nye's  Rock,  likewise  eight  days.     All  our  tracks  were  by  daylight,  as  the  schooner  was  alwajrs 
ve  to  at  night  while  engaged  in  these  explorations.     A  slight  discoloration  of  water  was  noticed  in  the 
jion  assigned  to  Mary's  Rock,  but  no  soundings  could  be  got  with  500  fathoms.     This  rock  had  been 
2viously  searched  for  with  like  results,  by  the  U.  S.  Exploring  Expedition,  Captain  Wilkes  ;  and  by  H.  M- 
Levin,  Captain  Bartholomew.     Ashton  Rock  is  placed  in  a  most  frequented  part  of  the  ocean ;  there  is 
t  a  day  that  some  vessel  does  not  pass  in  the  vicinity,  and  nothing  has  been  seen  of  it  since  the  first  and 
ly  report  of  it  in  the  year  1824.     This  fact  alone  should  disprove  it,  independent  of  our  search.     I  find  Mr. 
ant  has  erased  it  from  his  Chart  of  the  North  Atlantic,  as  also  the  False  Bermudas,  Vankeulen's  Vigia, 
Jen  Ground  and  Mary's  Rock.     There  are  sufficient  real  dangers  in  the  Atlantic ;   these  imaginary  ones 
)uld  not  disfigure  the  charts ;  they  only  serve  to  harass  navigators,  turn  vessels  from  their  routes,  and  thus 
ire  commerce.     The  reports  of  them  by  merchant  vessels,  which  seldom  take  time  to  examine  the  appear- 
;es  of  such  dangers,  can  be  readily  explained.     Floating  wrecks,  large  trees,  carcasses  of  whales,  &c., 
senting  all  the  appearance  of  reefs,  have  deceived  experienced  seamen. 
Though  we  did  so  much  less  in  deep  soundings  in  the  Atlantic,  than  expected,  owing  to  the  rough  weather. 
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bad  state  of  the  vessel  and  loss  of  so  much  wire,  in  the  first  experiment,  nevertheless,  the  proving  the  ocean 
to  have  a  depth  of  more  than  5,700  fathoms,  (34,200  feet,  or  more  than  six  statute  miles,)  as  was  satisfactorily 
done  in  this  first  trial,  is  alone  of  much  interest  and  importance.  This  vast  depth,  greater  than  the  elevation 
of  any  mountain  above  the  surface,  and  the  greatest  de{>th  of  the  ocean  ever  yet  measured,  was  reached  without 
finding  bottom,  in  latitude  31°  59^  N.,  longitude  58P  A31  W.,  on  November  15th,  184d^  The  wire  broke  at 
this  length,  5,700  fathoms,  at  tlie  reel^  and  this  krge  portion  of  our  supply  was  thus  so  early  lost  It 
jMreserved  the  exaict  plumb  line  throughout  the  siMinding ;  there  was  %  steady,  uniform  increase  of  weight  and 
tension ;  no  check  whatever  any  instant  of  its  descent, — which  prove  that  it  eoold  not  have  touched  bottom 
before  the  break.*  It  had  been  very  carefoUy  measured .  and  Baarked,  so  that  the  ocean  hun  u  deeper  than 
5,700  fathoms f  can  be  relied  upon  aa  aecumte.  This  great  soundmg  ia  within  32  miles  of  the  assigned 
position  of  the  rocks,  called  the  False  BenDcu4ts,  for  which  we  were  then  in  aearch,  whidi  fact  alone  should 
go  far  to  disprove  themi  We  had  three  ehoiee  chronometers,  two  of  which  performed  with  rare  excellence 
throughout  the  cruise^  and  being  a  beautiful,  dear  day,  a  number  of  sets  of  observations  were  taken  m  the 
morning,  noon,  and  aftem<»on,  so  that  the  position  Was  determined  with  the  nicest  accuracy*  It  proved  the 
finest  possible  day  for  this  work,  the  sea  so  smooth,  and  hardly  a  breath  of  wind.  Though  we  found  by  trial 
in  the  morning  a  slight  surface  drift,  setting  to  W.  S.  W.,  there  was  ne  change  of  position  d^uring  the  sounding, 
as  proved  by  the  observational;  the  great  weight  and  extent  of  the  wire,  penetrating  to  such  profound  depths, 
seemed  ta  serve  as  an  anchor  to  keep  the  little  schooner  steady. 

In  all  our  subsequent  woik  under  this  head,  i  found  the  beave  of  the  sea,  however  dig^t,  was  the  great 
difficulty — the  lifHng  of  the  stem  in  the  pitching  motion  causing  such  an  immense  increase  of  strain  upon  the 


*  The  lead  used  was  but  Id  lbs.  weight,  with  a  Stellwagen  cone  fitted  to  it.  Nothing  else  war  attached  to  the  wire  but  a  smal 
instrument  (weighing  about  6  lbs.)  invented  by  yourself,  for  indicating  the  depth  reached:  I  had  tested  this  several  times  to  considerable 
depths,  and  found  its  indications  correct.  Our  arrangements  for  these  deep  soundings  were  altogether  very  complete.  It  may  be  well  to 
add  an  account  of  them.  We  had  on  board  14,300  fathoms  wire,  weighing  3,026  lbs.,  all  of  the  best  English  steel,  of  five  different  aizes, 
Nos.  5,  7,  8,  10,  and  13  (Birmingham  gauges.)  Every  part  was  tested  to  bear  at  least  one-third  more  than  the  weight  which  it  was 
calculated  to  sustain. 

An  extent  of  7,000  fathoms  of  this,  weighing  1,800  lbs.  (the  remaining  7,300  fathoms,  composed  of  the  smaller  sizes,  Nos.  ]0  and 
13,  being  stowed  away  as  spare  wire,)  carefully  measured  and  marked  with  small  copper  labels,  was  linked  into  one  piece,  and  wound 
upon  an  iron  cylinder,  3  feet  in  length  and  20*  inches  in  diameter, — the  largest-sized  wire  being  woQnd  first,  so  as  to  be  uppermost  in 
-sounding.  Two  swivels  were  placed  near  the  lead,  and  one  at  each  thousand  fathoms,  to  meet  the  danger  of  twisting  T)ff  by  the  probable 
rotary  motion  in  reeling  up.  The  cylinder  with  the  wire  was  fitted  to  a  strong  wooden  frame,  and  machinery  attached — fly-wheel  and 
pinions,  to  give  power  m  reeling  up.  Four  men  at  the  cranks  could  reel  up  with  ease,  with  the  whole  weight  of  wire  out.  Iron  friction 
bands,  which  proved  of  indispensable  importance,  were  connected  to  regulate  the  rate  of  the  wire  in  running  off  the  reel.  One  man  wiih 
his  hand  upon  the  lever  of  one  of  these  friction  bands  could  preserve  a  uniform,  safe  velocity,  checking  or  stopping  the  wire  as  required. 
The  whole  apparatus  could  be  taken  apart  and  stowed  away  in  pieces  (being  so  large  and  massive,  this  was  indispensable  in  so  small  a 
vessel  as  the  Taney.)  When  wanted  for  use,  the  frame  was  put  together  and  secured  to  the  deck  by  iron  clamps  and  bolts,  near 
amidships,  the  reel  hoisted  up  from  below  and  shipped  in  its  place  ;  a.  fairUader  was  secured  to  the  taffrail,  being  a  thick  oak  plank,  rigged 
out  five  feet  over  the  stern,  having  an  iron  pulley,  18  inches  diameter,  fitted  in  its  outer  end,  and  two  sheet  iron  fenders  3j  feet  Ion?,  of 
semi-circular  shape,  fitted  under  it,  to  guard  the  iron  wire  from  getting  a  short  nip  in  the  drifting  of  the  vessel.  The  wire  was  led  aft, 
from  the  reel,  over  the  pulley  which  traversed  freely  in  the  fairleader,  and  passed  between  these  fenders  into  the  water. 

The  time  occupied  in  the  descent  of  the  5  J 00  fathoms ^  at  the  moderate  rate  it  was  allowed  to  go  off  the  reel,  using  the  friction  bands, 
was  exactly  1^  hours.  I  found  in  the  subsequent  soundings,  that  two  or  throe  men  could  reel  up  1,000  fathoms  in  2|  hours,  Uiking  imie 
.t<),rub  dry  and  oil  it  in  passing  to  the  reel,  to  guard  against  rust. 
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^ire,  breaking  it  upon  almost  every  occasion  on  reaching  about  2,000  fathom^.  It  is  under  the  most  favorable 
circumstances,  when  the  sea  is  very  unusually  smooth,  that  this  mode  of  measuring  its  vast  central  depths 
can  succeed. 

The  next  subject  to  which  I  would  refer,  is  our  investigations  of  the  under-currents  of  the  ocean.  I 
regret  we  had  so  few  opportunities  for  these  very  interesting  experiments ;  but  enough  has  been  done  to  seem 
to  warrant  the  conclusion,  that  these  under  currents  are  generally  stronger,  setting  in  various  different  direc- 
tions, than  those  of  the  surface.  I  am  well  aware  that  there  is  no  mode  of  testmg  their  exact  velocity ;  but 
that  practised  by  myself,  which  I  will  describe,  was  certainly  all-suflScicnt  to  show  their  relative  velocity. 
There  may  be  none  so  rapid  as  that  mighty  oceanic  river,  the  Gulf  Stream :  unfortunately,  the  weather 
prevented  our  making  these  investigations  in  that  interesting  region ;  but  in  the  various  parts  of  the  Atlantic 
in  which  we  succeeded  in  these  experiments,  on  only  two  occasions  did  we  find  the  under-current  of  less 
velocity  than  that  running  in  a  different  direction  above  it.  The  following  is  the  mode  practised  in  testing 
tiiem : 

The  surface-current  was  first  tried  by  the  usual  mode  (a  heavy  iron  kettle  being  lowered  from  a  boat  ta 
the  depth  of  80  fathoms) ;  then,  for  the  trial  of  the  under  current,  a  large  ckip-logj  of  the  usual  quadrantal 
form,  the  arc  of  it  measuring  full  four  feet,  and  heavily  loaded  with  lead  to  make  it  sink  and  keep  upright,  was 
lowered  by  a  light  but  strong  cod-line  to  the  depth  of  126  fathoms,  (the  length  of  the  line;)  a  barrega  was 
attached  as  a  float,  a  log-line  fastened  to  this  barrega,  and  the  rate  of  motion  of  this  float,  as  measured  by  this 
log-line  and  the  glass,  as  well  as  the  direction  as  shown  by  a  compass,  were  assumed  as  the  velocity  and  set  of 
the  under  current.  No  allowance  was  made  for  the  drag  of  the  barrega^  which  was  always  in  a  different 
direction  from  the  surface  current.  It  was  wonderful,  indeed,  to  see  this  barrega  move  off  against  wind,  and 
sea  and  surface  current,  at  the  rate  of  over  one  knot  an  hour,  as  was  generally  the  case,  and  on  one  occasion 
as  much  as  If  knots.  The  men  in  the  boat  could  not  repress  exclamations  of  surprise,  for  it  really  appeared 
as  if  some  monster  of  the  deep  had  hold  of  the  weight  below  and  was  walking  off  with  it.  I  will  cite  from 
the  Log  several  instances  of  these  experiments  : 

On  May  11th,  in  lat.  24°43'  N.,  long.  65^  25'  W.,  we  found  a  surface  current  of  one-third  knot  per  hour 
setting  to  the  West,  and  an  under  current,  at  the  depth  of  126  fathoms,  of  one  knot,  setting  W.  S.  W.— 
temperature  of  water  at  surface  77.3^,  at  50  fathoms  77.5°,  at  100  fathoms  73.5°.  The  current  felt  by  tb# 
vessel  on  that  day  (as  deduced  from  the  comparison  of  the  true  positions  obtained  by  astronomical  observatioitti 
and  chronometers,  with  those  by  the  dead-reckoning)  agreed  with  this  trial  of  the  surface  current,  being  fh^ 
same  within  ^  fraction,  viz  :  (k3  knot,  westerly.  On  this  day,  as  noted  in  die  '^  Column  of  Remarks,"  tke 
sea  was  covered  by  a  species  of  medusa^  of  a  dark-red  color,  spherical  in  shape,  from  one-eighth  to  thi*e€^ 
eighths  inch  in  diameter. 

On  May  12,  at  4  P.  M.,  in  lat.  25°  55'  N.,  long.  64°  47  W.,  the  surface  current  was  found  to  be  i  knot, 
setting  N.  N.  E.,  and  the  under  current  (at  126  fathoms)  IJ  knots,  setting  S.  E.,  being  the  strong  undcf 
current  I  have  alluded  to :  this  was  well  ascertained  by  several  trials — ^temperature  of  water  at  surface  75°,  at 
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79^  vinB  the  highest  temperature  found,  ^en  at  the  same  tiitte  it  was  T7^  at  60  fitthoiitiiy  and  74^  at  IW 
tkOioms.  Its  reiocitfr,  as  felt  by  us  in  crossing  this  timei  was  2.5  knots  |>er  hour,  setting  N.  7^  E.  We  got 
6^tt>f  it  in  latitude  36®  4af  N.,  longitude  72^  IV  W.,  beaikg  firom  ikt  pobt  of  entrance  N.  16^  E.  distant  IB 
itdles :  78  mileSy  therefore,  appears  the  breadth  between  &ese  points  of  latitude  «nd  longitude. 

The  temperatures,  on'learing  it,  stood  as  follows,  tfie  air  1>eing  tS6^ : 

8  A.  M.,  water  at  sur&ce  TfP. 

4  A.  M.,  water  at  surface  74^,  at  60  fathoms  70^,  at  100  fathoms  64^. 

5  A.  M.,  water  at  surface  1S9. 

6  A.  M.,  water  at  surface  71*^. 

Heading  during  these  three  hours  N»  W.  bjr  N.  at  the  rata  of  tbre^^and-a-half  knots  an  hour.  At  9  A.  M. 
the  water  stood  at  surface  69^.6,  at  60  fathoms  65^.6,  at  100  fathoms  66^.6.  By  1  P.  M.  the  temperature  at 
surface  had  fallen  to  63°.5,  at  50  fathoms  to  58°.5,  at  100  fathoms  58^,  the  temperature  of  the  air  being  68°. 

When  on  sounding  next  day,  June  1st,  in  latitude  39°  N.,  longitude  70°  SV  W.,  the  water  showed  as 
low  as  51°  at  surface,  and  maintained  an  average  temperature  of  53°  until  we  reached  New  York.  This  is  a 
difierence  of  28°  from  the  adjacent  Gulf  Stream.  Shoals  of  porpoises  and  black  fish  were  seen  by  us  in  the 
hot  waters  of  the  stream.  We  saw  very  little  Gulf  or  sea  weed  (fucus  natans)  in  it,  but  much  at  its  outer 
edge.  While  mentioning  this  weed  I  may  here  remarl^,  that  we  looked  in  vain,  in  the  region  assigned  to  the 
Sargasso  Ska^  for  the  great  fields  of  it  which  have  been  reported.  Small  patches  of  five  or  six  feet,  generaDj 
arranged  in  long  parallel  lines  in  the  direction  of  the  wind,  were  seen  daily  in  crossing  the  Atlantic  till  we 
reached  the  longitude  of  28°,  when  it  disappeared  altogether.  My  frequent  examinations  of  this  weed  satisfy 
me  that,  wherever  it  may  originally  come  from,  it  feeds  and  grows  upon  the  waters  of  the  sea,  which  is  cer- 
tainly not  more  strange  than  the  plant  which  feeds  upon  the  air. 

We  discovered  the  hot  waters  of  the  Gulf  Stream  extending  as  far  east  as  73°  10',  in  a  latitude  so  far 
South  as  33°  30'.  The  column  of  water  temperatures  in  the  "Abstract"*  from  May  23d  to  29th,  while  engaged 
in  the  search  for  Ashton  Rock,  will  satisfy  you  of  this  interesting  and  important  fact ;  for  you  will  notice  that 
whenever  we  reached  that  longitude,  in  our  various  tracks  between  the  latitudes  33°  30^  and  34°  North,  ve 
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experienced  a  sudden  change  of  as  much  as  5^  and  6^  in  the  surface  temperature — ^70^  to  76®.  This  must  be 
a  branch  or  offset  from  the  Gulf  Stream,  being  so  far  to  the  eastward  of  the  limits  hitherto  giren  to  it  in  thou 
latitudes.  We  first  noticed  this  extraordinary  change  of  temperature  on  the  23d — the  temperature  of  sur&cc 
water  rising  on  that  day  from  71.5®  to  79®.     I  cite  from  the  Abstract : 

Midnight,  commencing  23d  May,  latitude  32®  3&  North,  longitude  73®  24' ;  surface  water  71.6®,- at  50^ 
fathoms  71.5®,  100  fathoms  67®. 

8  A.  M.,  latitude  32®  69  North,  longitude  73®  36^  surface  water  78®. 

9  A.  M.,  latitude  32®  60^  North,  longitude  73®  SS',  surface  water  75®,  at  BO  fethoms  73. 5<^,  100 
fiitlioms  70®. 

3  P.  M.,  latitude  33®  0^  North,  longitude  73®  62^,  surface  water  79®. 

The  current  at  8  A.  M.  was  found  by  trial  to  be  one  knot  per  hour,  setting  W.  N.  W.,  and  the  under- 
current (at  126  fathoms)  one  knot,  setting  to  the  E. ;  the  current  fdt  by  the  vessel  (as  determined  by  compa- 
rison of  results  of  observations  and  dead  reckoning)  was  1.5  knots  per  hour,  setting  westerly;  this  was 
between  8  A.  M.  and  4  P.  M.  The  variations  of  temperature  of  the  water,  recorded  on  the  next  day,  (24th' 
of  May,  in  latitude  33®  25',  longitude  72®  40^,  are  worthy  of  notice — (he  sudden  fall  of  3i  degrees  in  one  hour, 
from  6  to  7  P.  M.,  75.5®  to  72®,  while  standing  to  the  northward  and  eastward,  and  the  rise  again  the  next 

hour  to  75®,  made  me  suspect  the  possibility  of  a  shoaly  so  that  I  put  back,  found  the  place  again,  and  sounded 
with  300  fathoms  line,  but  got  no  bottom.  It  being  thick  squally  weather,  I  could  not  attempt  deeper  sound- 
ings. 

The  column  o(  specific  gravity  of  sea-water  crfls  for  some  remarks.  Our  measurements  by  the  hydro- 
meter show  that  in  some  parts,  if  not  in  most  parts  of  the  ocean,  the  water  is  specifically  lighter  at  depths  than 
at  surface,  when  reduced  to  like  temperature — the  correction  for  this  difference  being  applied.  I  found  on 
one  occasion  the  following  large  difference :  On  December  8th,  at  surface  1028.6,  (distilled  water  as  standard 
held  at  1000,)  at  200  fathoms  1028.4;  at  500  fathoms,  1027.2,  all  at  60®  temperature:  this  was  in  latitude 
31®  42'  North,  longitude  38®  12'  West.  The  specific  gravity  generally  found  at  surface  appears  about  1028.4 
at  60®  temperature ;  and  this  specific  gravity  at  surface  appears,  according  to  our  record,  more  variable  than 
at  depths. 

The  greatest  transparency  of  the  water  observed,  as  found  in  its  column,  was  seventeen  fathoms,  being 
able  to  see  a  large  lead,  painted  white,  at  that  depth.     This  ij^as  in  latitude  21®  4'  N.,  longitude  66®  36'  W. 

The  column  of  barometer  contains  the  records  of  the  improved  marine  mercurial  barometer,  got  from 
Tagliabue,  in  New  York,  which  proved  to  be  an  excellent  instrument,  and  most  valuable  to  me,  never  failing 
to  warn  of  an  approaching  gale.  The  Aneroid,  though  not  noticed  in  the  "  Abstract,"  was  regularly  recorded 
in  the  Log,  with  the  Mercurial,  every  four  hours  during  the  cruise.  This  may  serve  as  a  good  test  of  its  per- 
formance. It  was  set  with  the  mercvrial  on  leaving  New  York  in  October.  It  commenced  at  once  to  differ, 
indicating  higher ;  and,  though  its  daily  fluctuations  agreed  well,  this  difference  steadily  increased  until,  by 
the  time  we  got  back  to  New  York,  seven  months  after,  it  had  reached  as  high  as  six-tenths  of  an  inch  above 
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APPENDIX. 


Abstract  Log — 17.  jS,  Schooner  Taney, 


Month  Ai  Day. 


DATE. 


1849. 
Oct.      28 


«*         29 


(( 


30 


(( 


31 


Hour. 


Nov.       1 


CI 


Midn't. 
8  A.M. 
4  P.M. 
Midn't. 
8  A.M. 
4  P.M. 
Midn't. 
8  A.M. 
4  P.M. 
Midn't. 
8  A.M. 
4  P.M. 

Midn't. 

8  A.M. 
4  P.M. 


Latitude. 


O     '     /' 


40  36  00 


39  51 


39  36 


39  15 


39  16  40 


39  15 


Longitude 


0    f     u 


73  53  30 


72  56  15 


71  59 


72  12 


72  20 


72  30 


CURRENT. 


Set 


Velocity 
in  knots 
perh. 


N.  40©  W. 


38  46  15  71  50 


(< 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


4  P.M. 


37  52 

37  26 
36  40 

35  46 

34  20 
34  22 


33  34 


32  49 


32  18 


31  56  30 


31  36 


71  41 


71  27 


70  59 


70  57  30 


71  10 


71  11  15 


71    5  30 


70  41 


70  12 


70    3 


69  54 


31  26       69  43 


0.4 


WIWD. 


Direction. 


N.  140  E. 


Eastward. 


N.  70O  E. 


Eastward . 


S.  80  W. 


1.25 


3.6 


2.0 


0.4   . 


0.4 


Westward.    0.8 


S.  20O  E. 


0.5 


S.  S.  £. 

South. 

S.  S.  J£. 

S.  S.  E. 

S.  E. 

W.  to  N.  W. 

N.  W. 

N.  W.  by  N. 

W.  N.  W. 

W.  N.  W. 

W.  N.  W. 

N.  W. 
W.  N.  W. 


Force. 


Eastward.  ,0.4 


N.  W.  by  N. 
W.  to  N.  W. 

N.  N.  E. 
N.  N.  E. 

N  Wto  N  N  E 
N.toN.N.E. 


Calm. 


Light  aira. 


Moderate. 


Fresh. 


Fresh. 


Gale. 


Gale. 


Gale. 


Gale. 


CLOUDS. 


Kinds. 


Fresh  with  squalls.         Cumulus 


Stra'sd^Cir.Strat. 


Cirro  Strat. 


Cirro  Strat. 


Cir.  db  Nimb.* 


Nimb. 


Nimb. 


Nimb. 


Cirro  Cum. 


Cum,  &,  Nimb. 


Por- 
tion. 


Motion  from 


10 


10 


10 


10 


8 


Bar. 


Stationary. 


Soutliward. 


S'ddk  W'd.  30.15 


Southward. 


30.16 


30.3 


30.10 


S.  S.  E.      29.83 


S.  S.  E.     3.54 


Gale. 

Fresh  with  squalls 

Fresh  with  squalls 
Fresh  with  squalls 


Cirro  Cum.  Strat. '     9 


Westward. 


29.65 


N'ddkW'd.  29.72 


N*d&W*d.  29.86 


29.91 


\s 


W.  N.  W. 


N.  W.      :29.9J> 


Cum.  Stratus  &i     ,.   S.  &.  W.  N'd 


Fresh. 


Fresh. 


Moderate. 


Moderate. 


Nimbus  &.  Cirri. 
Cum.  Stratus. 
Cum.  Stratus. 


Cum.  Cir.  &,  Nimb     9 


Cum.&  Cum. Strat    10 


Cum.  Stratus.       10 


Cumulus.        '     8 


Li^rht  airs.        .Cum.  Strat.  &  Cir 's      3 


Li^lit  airs. 


Cirrus. 


■u.dW'd.    i3»-»2 

I 
I 

N'd&W'd.  30.09 

I 
W.  N.  W.    30.16 


W.  N.  W.   30.25 
Northward.  30.26 
N*d&  E'd.   30.22 
Northward.  30.20  / 
S.  W.       30.2/ 
S.  S.  W.     30. :S' 
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APPENDIX. 


AhstrtuH  Log — 17.  S.  Schooner  2Wy, 


DATE. 


Month  fc  Day. 


Nov.      4 


« 


(< 


<( 


i< 


(( 


i( 


Hour. 


6 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


Latitude. 


31  14  00 
31    7 
30  46 


LongUude. 


O     '     II 

69  20  001 
68  43 
67  54 


30  35  30'67    8 


8 


4  P.M. 


30  19 


30    5 


30    5  20 


CURRENT. 


Set. 


Velocity 

in  knotM 

per  h'r. 


N.  340  E. 


Wesfd. 


67    4 


66  36  40 


66  38 


30  16  20t€6  43  15 


10 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


4  P.M. 


30  23 


30  33 


66  49 


66  50 


s.  770  W. 


East'd. 


0.7 


0.4 


N.  490  E. 


East'd. 


30  22  30  66  41 


30    8 


29  5a 


30    3 


30  51       64  55 


Midn't. 


66  21 


66  57 


65  38 


30  31  30  65  23  30      East'd. 


S.  300  E. 


1.7 


0.4 


WIND. 


Direction. 


0.12 


1.0 


€.  E. 


N.  E.  i  E. 


N.  E. 


N.  E. 


N.  E.  by  E. 


N,  E.  by  E. 


E.  N.  E. 


N.  E.  by  E. 


Force. 


N.  E.  by  E. 


Light  breeze. 


Moderate. 


Moderate. 


Moderate. 


Moderate. 


Fresh. 


Fresh. 


Fresh. 


CLOUDS. 


Kinda. 


Cumulus. 


Cumulus. 


Cum.  Stratus. 


Cir.  Cum.  Strat. 


Cir.  Cum.  Strat. 


Cir.  Cum.  Strat. 


Cir.  Strat.  dk  Cum. 


Cum.  Stratus. 


Fresh. 


0.3 


N. 190  E. 


31    3 


31  23 


64  52 


63  56 


31  33       63  18 


S.  860  E. 


0.4 


0.25 


1.0 


N.  E.  by  E. 


N.  E.  by  N. 


N.  E. 


N.  E.  by  E. 


N.  E.  by  E. 


E.  by  S. 


S.  E.  by  E. 


S.  E.  by  E. 


S.  by  W. 


Fresh. 


Fresh. 


Moderate. 


Moderate. 


Moderate. 


Light  breezes. 


Moderate. 


Light  breezes. 


Por- 
tion. 


Motion  from 


N'd. 


8 


8 


Cir.  Cum.  Strat. 


Cir.  Strat.  &  Cum. 


Cir.  Cum.  Stratus. 


Cir.  Cum.  Stratus. 


Cum.  Stratus. 


Cirro  Cum.  Strat. 


Cirro  Cum.  Strat. 


Cir.  Cum.  Strat. 


Cum.  Stratus. 


Soutli 


N'd.&E'd.  30.18 


Bir. 


30.21 


N'd.&E'd. 


30.12 


E'd.        30.11 


N'd.       30.11 


N'd.        30.08 


N'd.&E'd.  30.00 


N.  E. 


6 

8 


Moderate.        !  Cir.  Cum.  Strat. 


Lit::lit  breezes. 


Cum.  Stratus. 


8 


29.98 


N'd.&E'd.  ^.96 


N'd.&E'd.  30.09 

N.  N.  E.   '29.99 

N.  E.       30.00 

N.  E.      '29.99 

N'd.&E'd.  29.97 


N'd.&E'd.  29.95 


Stationary.   30.04 


S'd.&E'd.  29.96 


S'd. 


29.95 


Stationary.   30.03 
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APPENDIX. 


Abstract  Log — V,  S.  Schooner  Taney ^ 


DATE. 

CURRENT. 

WIND. 

CLOUDS. 

Latitude. 

Longitude 

Bit, 

Month  k.  Day. 

Hoar. 

Set. 

Velocity 

In  knotR 

per  b. 

Direction. 

Force. 

Kinds. 

Por- 
tion. 

Motim  fkom. 

1 

O      '     " 

0     '     '/ 

• 

Nov.     10 

8  A.M. 

31  44  30 

62  54 

N.  840  w. 

.0.5 

S.  S.  W. 

Light  breezes. 

Cum.  Stratus. 

6 

S'd.&WM. 

30.04 

4  P.M. 

31  43 

62  32 

East. 

0.4 

w.  s.  w. 

Light  airi. 

Cum.  Stratus. 

8 

S'd. 

ao.M 

11 

Midn't. 

31  44  00 

62  30 

Cahn. 

Cum.  Stratus. 

5 

W.N.  W. 

30.03 

8  A.M. 

31  43 

62  30 

S.770W. 

0.75 

North. 

• 

Very  light. 

Cirro  Stratus. 

6 

Southward. 

30.03 

« 

4  P.M. 

31  44 

62  08 

East. 

0.4 

N.  E. 

Very  light. 

Cirro  Stratus. 

9 

S.E.  &N.E.I30.02 

12 

Midn't. 

31  46 

61  44 

East. 

Light  breeze. 

Stratus. 

3 

Southward. 

30.01 

8  A.M. 

31  47  30 

61  32  30 

S.  80OW. 

0.6 

N.  by  W. 

Light  breeze. 

0 

Cirro  Stratus. 

3 

N.  W. 

30.00 

4  P.M. 

31  51  30 

59  57 

West. 

0.6 

W.  N.  W. 

■ 

Light  breeze. 

Cirro  Cum.  Strat. 

8 

N'ddkW'd. 

29.97 

13 

Midn't. 

31  57 

60  17 

W.N.  W. 

Light  breeze. 

Stratus. 

5 

Westward. 

29.99 

8  A.M. 

32  02 

59  44 

N.  lOO  E. 

0.1 

W.  N.  W. 

Light  breeze. 

Cirro  Cum.  Strat. 

€ 

N'd  &  W'd. 

29.99 

4  P.M. 

32  27  30 

59  18  15 

N.W. 

Moderate. 

Cum.Stra.&Nim. 

7 

N.N.  W. 

29.97 

1 

14 

Midn*t. 

32  58  30 

59  00 

N.W. 

Mod.  with  squalls. 

Cum.  Stratus. 

6 

Northward. 

30.00 

( 

8  A.M. 

32  32  30 

58  50  30 

S.  220  E. 

0.8 

NWtoNNE. 

Light  breeze. 

Cum.Stra.&Nim. 

5 

Northward. 

30.03 

4  P.M. 

32  21 

58  31  10 

Eastward. 

2. 

N.  N.  E. 

Light  breeze. 

Cumulo  Stratus. 

7 

N'd&EM. 

30.03  / 

/ 

15 

Midn't. 

32    8  00 

58  36  00 

Westward. 

NNE&NW. 

Moderate. 

Stratus. 

2 

N.N.  E. 

1 

/ 

30.05  ^ 

1 
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APPENDIX. 


Abstract  Log — V.  8.  Schooner  Taney, 


DATE. 

CURRENT. 

WIND. 

CLOUDS. 

Latitude. 

Longitude. 

• 

MonthADay. 

Hour. 

Set 

Velocity 

in  knoiH 

per.  Ii. 

Direction. 

Force. 

Windt. 

Por- 
tion. 

Motion  from. 

Bir. 

O      '  " 

0    '    if 

• 

• 

Nov.     15 

8  A.M. 

32    1  0058  42 

s.  leoE. 

0.8 

N.to  N.N,  W 

Light  var..air8. 

Cum.  Stratus. 

3 

Northi^'ard.  30.07 

4  P.M. 

31  59 

58  44  30 

• 

Calm. 

Cum.  Stratus. 

3 

Suitionary.   30.07 

16 

Midn'u 

32  10 

58  59 

S.  W. 

Very  light  breeze. 

Cum.Stra.  &>  Nim. 

9 

S'd  (&  E'd.  30.00 

1 

8  A.  M. 

32  15 

57  07  30 

Calm. 

Cum.  Stratus. 

10 

1 

Stationary.  29.97 

4  P.M. 

32  21 

59    6 

N.  E. 

Gale. 

Nimbus. 

10 

N'd&  E'd  ;29.95 

«        17 

Midn't. 

32    8 

59  17 

E.  N.  E. 

Gale. 

Nimbus. 

10 

N.  E.       29.94 

1 

8  A.M. 

32  35 

59  32 

N.  650  W. 

0.3 

RnAt. 

Gale. 

Nimbus. 

10 

E.  N.  E. 

21.29 

4  P.M. 

32  40 

59  41 

West. 

0.3 

East. 

Gale. 

Cum.Stra.  &  Nim. 

10 

hsm    iN  .     hdm 

29.92 

"        18 

Midn't. 

32  25 

59  50 

E.  N.  E. 

Gale. 

Cum.Stra.  &  Nim . 

10 

N'd&E'd.  ;29.92 

8  A.M. 

32  19  30 

59  56 

S.30OW. 

0.3 

E.  N.  E. 

Gale. 

Nimbus. 

10 

East.       i29.91 

1 

4  P.M. 

32  14 

60    6 

£.  S.  £. 

Gale. 

Nimbus. 

10 

S'd  &  E'd.  ,'29.83 

M          19 

Midn't. 

32  13 

60  15 

S.  E. 

Gale. 

Nimbus. 

10 

S.  S.  E.    29."79 

v 

8  A.M. 

32  17 

60  00 

S.  S.  E. 

Moderate. 

(     Cir.  Cum.    > 
(Stra.  &Nim.  J 

8 

S.&N.W.  29.82 

i 

* 

4  P.M. 

32  20 

59  00  20 

S.  310  E. 

0.2 

s.  w. 

Moderate. 

Cum.  Stratus 

6 

S.  W.      29.79 

1 

20 

Midn't. 

32  30; 

58  31 

W.  by  S. 

Moderate. 

Cir.  Cum.  Stratus. 

3 

1 
S'd&W'd.  29.89  ' 

1 

8A,M. 

32  44 

58  11 

N.  590  W. 

1.3 

West, 

Light  breeze. 

Cum.  &  Cir.  Stra. 

3 

1 

1 
1 

1 
N'd  <t  W'd. 29.93,' 

1 

1 
1 

4  P.M. 

32  34 

57  51 

S.  W. 

Moderate. 

Cir.  Cum.  Stra. 

6 

Westward.  29.33 , 

21 

Midn't. 

32    9 

57  23 

s.  s.  w. 

Liglit  breeze. 

Cirr.  Stratus. 

3 

1 
S'd  &  Wd.  29.93 

8  A.M. 

32    3 

57  33 

N. 170  E. 

0.8 

S.  by  W. 

Moderate. 

Cum.  Stratus. 

5 

Soutliward.  29.95 

1 

1 

4  P.M. 

31  49  30 

55  41 

East. 

0.3 

S.  by  E. 

Moderate. 

Cir.  Cum.  Stra. 

9 

Southward.  29.91  i 

22 

Midn't. 

31  31 

56    8 

S.  '3  w. 

Moderate. 

Cum.  Stratus. 

9 

Southward.  29 .85  | 

8  A.  M. 

31  34 

55  49 

N.  70O  E. 

1.0 

South. 

(  Li«rht  breezes, 
(   witli  s<iualls. 

• 
Cir.  Cum.  Stra.  ) 

&  Mm.          5 

10 

Southward.  29.?3| 

4  P.M. 

31  27 

55  53 

Southward. 

Light  variable  airs 

Nimbus. 

9 

^S'd&N'd(.x)fg 
i  &Wst'd.  \  -^' 

i 
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MMtroct  Log—U.  S.  Schooner  ! 


DATE. 


Month  liDmjr. 


Not.    23 


It 


(I 


<c 


(( 


Hour. 


.<         24 


25 


Midn'i. 
8  A.M. 
4  P.M. 
MidnV 
o  A.  M. 


Lfttitiide. 


N. 


Q      t      It      O      $      It 

31     4      ^54 


Losgiliide. 


W. 


4P.M.  30  56 


CURRENT.        I 


WIND. 


8eL 


VHocilyr 
in  knots' 
perb.   ! 


Directioo. 


Farce. 


31     1       ^59 

31  19      iSS  46  39  N.670E. 

31  26      155  50 


31  9        }56  8 


««         26 


27 


28 


29 


30 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


4  P.  M. 


Midn't. 


31  00 


30  52 


30  53 


30  52  3057  34 


30  54 


56  31 


56  50 


57  90 


57  27 


W.  N.  W.  !       Moderate. 


0.7 


Ettt. 


57  57 


31    5  3058    1 


31  36 


31  52 


31  58  40 


32  00  40 


31  50 


31  26 


31  20 


31  30 


31  30 


31  46 


58  4 


58  5 


57  40 


57  23 


56  46  15 


56  7 


55  34 


54  40 


53  44 


53  10 


N.8eo  W. 


N.  450  w. 


N.  450  w. 


N.  ISO  w. 


0.8 


0.9 


0.7 


1.0 


N.  W. 

N.  by  E. 
N.  by  E. 
N.  N.  E. 
N.  by  E. 
N.  by  E. 
N.  E.  by  N. 

N.  E. 

N.  E. 

N.  E. 

N.  E. 

E.  by  N. 

E.  S.  E. 

S.  E.  by  S. 

S.  E. 
S.  by  W. 

s.  s.  w. 

S.byW. 

S.byW. 

S.  by  W. 

W.  N.  W. 


Moderate. 
Fresh. 
Fresh. 
Fresh. 
Fresh. 
Fresh. 

Gale. 

Gale. 

Gale. 

Oale. 
Fresh. 
Fresh . 


CLOUDS. 


Kindt. 


Por 
lion. 


Cum.  Stratus. 

Cumulus. 

Cumulus. 
Cum.  Stratus. 
Cum.  Stratus. 
Cum.  Stratus. 


Motion  from 


8 
7 


Cum.  Stratus  and     6 
Nimbus. 

Cum.  Stratus  and 
Nimbus. 

Cum.  Stratus. 


Cum.  Stratus. 


Cum.  Stratus. 


Cum.  Stratus. 


Cum.  Stratus. 


Light  breezes.         Cirro  Stratus. 


Moderate. 
Light  airs. 
Moderate. 
Moderate. 
Moderate. 
Moderate. 
Moderate. 
Moderate. 


10 


Cir.  Cum.  Strat. 


Cum.  Stratus. 


Cirro  Cumulus. 


Cirro  Stratus. 


Cirro  Cumulus.       9 


8 


6 


Westward. 
N.  W. 

N'd  and  E'd. 
N'dandW'd. 
Northward. 
Ji'dandWd. 

N.  N.  E. 

N.  E. 
N.  N.  E. 

N.  E. 

N.  E. 

N.  E. 

East. 

S.  E. 

East. 

S.  W. 

South  ^^'ard. 

S.  W. 
S'd.  &  Wd. 


Cirro  Stratus,     i     9      Souihwiu-d 


Cir.  Cum.  Stratus'     9 
and  Nimbus. 


Cirro  Stratus. 


8 


Southward. 


Westward. 
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tin  ) 


t  112  ] 


APPENDnt. 


Mstract  Log — U.  &  Schawitr  TWy, 


DATE. 


Month  h.  Day. 


Dec.        1 


Nov.  30  8  A.M. 
4  P.M. 
Midn't. 
8  A.M. 
4  P.M. 
Midn't. 
8  A.M. 

4  P.M. 
"  8    Midn't. 

8  A.M. 


(( 


(C 


(( 


(( 


tl 


Hour. 


4  P.  M.  32  31 


Latitude. 


N. 


»     n 


O 

31  44 


31  47 
3i  52 

31  59 
33  00 

32  00 
32  24 

32  25  20 
32  25 
32  20 


Longitude 


W. 


Midrrt. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.  M. 


4P.  M 


Midn't. 


32  31 


32  29  40 


o     '    // 
51  51 

51  4 

50  51 

49  48 

49.13 

48  50 

48  26 

47  50 
47  1 
46  20 
46  4 
45  52 
45  44 


CURRENT. 


WIND. 


Bet. 


Velocity 

in  knotis 

per  b. 


N.  40  W. 


N.  530  W. 


Westward. 


N.  550  E. 


Eastward . 


0.9 


0.5 


0.5 


0.5 


0.5 


S.  450  E. 


32  29  30  45  20  15  Eastward. 


8  A.M.  32    9 


32  27 


32  30 


32  27 


32  20 


4P.  M 


Midn'i. 


44  37 


43  43 


42  40 


41  44 


40  42 


\V2  10  30  40  13  30 


3Q  00 


39  35  30 


x\.  200  W. 


S.  760  E. 


0.1 


0.5 


0.5 


0.2 


Direction. 


s.  s.  w. 
s.  s.  w. 

N.  N.  W. 

s.  w. 

S>  S.  £«• 

o.  0.   E. 
S.  E. 

South. 

S.  by  E. 

Southward. 

South. 
Northward. 
Southward. 

South. 

South. 
S.  by  W. 

S.  S.  W. 

S.  s.  w. 

s.  s.  w. 

s.  w. 

s.  s.  w. 


Force. 


Fresh. 


Fresh. 


CLOUDS. 


Kinds. 


Cirro  Stratus. 


Cir.  Cum.  Stratus 
and  Nimbus. 


Light  breeze.     Nimbus  and  Cum. 

Stratus. 


Moderate. 


'Light  breezes. 


Light  breezes. 


Moderate. 


Moderate. 


Moderate. 


Light  breezes. 


Light  airs. 


Nimbus  and  Cirro 
Cum.  Stratus. 

Nimbus. 


Nimbus. 


Cum.  Stratus. 


Cir.  Cum.  Strat. 


Cum.  Stratus. 


Cirro  Stratus. 


Cirro  Stratus. 


Lt.  variable  airs.  Cir.  Stmt.  &  Nim. 


Var.  liglit  breezes. 


Light  breezes. 


Cum.  Stmtus. 


Cir.  Cum.  Strat. 


Light  breezes.         Cum.  Sti-atus. 


Moderate. 


Moderate. 


Moderate. 


Cum.  Stratus. 


Cumuhis. 


Cum.  Stratus. 


Mod. with  squalls.      Cum.  Stratus. 


Lii^ht  brrezes 
with  squalls. 


Moderate. 


Cum.  Stratus. 


Strat.  (SL  Nim. 


Por- 
tion. 


10 


10 


10 


10 


10 


10 


8 


Motion  from 


Bir. 


S.  w. 


30.06 


S.  W.      30.09 


S.  W.      30.10 


S'd.  <fe  W'd.  ;30.12 


Southward. 


30.12 


Southward.  30.12 


S*d.  ft  E'd. 


Southward. 


30.22 


30.18 


Southward.  30.24 

Southward.  30.26 

4     Southward.  30.3? 

i 

8     S'd.  &  E'd.  30.30 
S.  E.       30.24 

4  Southward.  '30.25 

I 
I 

Southward.  30.15 

5  '  Southward.  30.09 


Southward.  '30. OT 


Stationary.   30.11 


S.  S.  W.     30.13 


S.  W.      '30. H 


4      Southward.  30.20 


I"'] 


Uatt.  Joseph  C.  Wahht  Commander. 


■  ■ 


PS 
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APPENDIX. 


Jihstract  Log — 17-  S.  Schooner  Taney ^ 


DATE. 


Month  fc  Day. 


Dec.      13 


ct 


«< 


<< 


(« 


(i 


14 


Floor. 


15 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


4  P.M. 


Midn*t. 


8  A.M. 


Latitude. 


N. 


30  55 


31  20 


31  35 


31  35  30 


31  39  30 


Longitude. 


.W. 


O     t     II 

26  24 


25  36 


24  40  30 


24  14 


23  42  30 


31  43 


16 


17 


18 


4  P.M. 


Midn't. 


23  46 


31  52  3023  58  30 


31  46  40 


31  45 


CURRENT. 


WIND. 


Set. 


S.350E. 


Elastword. 


Velocity 

in  kiiobt 

per  1). 


0.4 


0.4 


N.  550  E. 


Elastward. 


N.  320  w. 


24    3 


23  57 


8  A.  M.31  36  30  24  14 


4  P.M. 


31  43 


! 

Midn't.  31  49 


23  56  30 


23  49 


8  A.  M.31  47  4023  45 


4  P.  M.'31  47 


Midn't.    32  00 


23    8 


22  18  40 


8  A.  M..32  21  20  21  47 


Westward.    1.4 


0.3 


0.4 


Direction. 


West. 


S.  W. 


S.  S.  W. 


S.  W. 


S.  S.  W. 


Force. 


0.5 


S.  W.  by  W. 


S.  W. 


Moderate.    • 


Moderate. 


Moderate. 


Moderate. 


Moderate. 


S.  860  w. 


Westward. 


1   *> 


0.4 


s.  s.  w. 


S'd.  &  E'd. 
E.  S.  E. 

S.  E. 

S.  E. 

S.  by  W. 


Very  light  breezes 


Light  airs. 


CLOCJDS. 


Kinds. 


Strat.  and  Gum's. 


Cir.  Cum.  Stra. 


Stratus. 


Cumulus. 


Cir.  Cum.  Slra. 
&  Nimbus. 


Light  airs. 


Cnhn. 


Clear. 


Cum.  Stratus. 


Cir.  Cum.  Slra. 


Stratus. 


Por- 
tion. 


10 


8 


8 


Motion  from 


N'd.d;W*d.  30.03 


w.  s.  w. 


s.  s.  w\ 


s.  w. 


130.15 


30.13 


30.15 


0 


S.  W.      i30.18 


130.23 


S.  W.      30.25 


2     Stationarv.  30."23 


o: 


Lt.  variable  air.**.  !     Cirro  Stratus. 


Light  bntzes.     Cir.  Cnni.  Stratus 


Mod.  6l  squally. 


Moderate. 


Moderate. 


N.  IGOE. 


S.  by  W. 


0.8  S.  byE. 


Fresli. 


Fr«sh, 


&  Nimbus 


Cum.  Stratus. 


Cum.  Stratus  &, 
Nimbus. 

Nimbus. 


1  j  Stationary.   30.2 


Eastward.    30.24 


I 


lilastward.    50.27 


Cum.  Stratus. 


Cum  Sfr;\tu«  &. 
I  Nimluis. 


8 


10 


10 


S.  E.        30.20 


S.  E.       ,30.14 


Southward.  30.10 


7   ,  Southward.  .'JO.CQ 


I 


8      Southwanl.   oO.Oj 
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Abstract  Log — U.  S.  Schooner  Tatti, 


DATE. 

CCHHCNT, 

WIND. 

C1.00D8. 

Luiude. 
N. 

Loniimdf 

... 

(onth 

XDV- 

Honi. 

eel. 

prrll. 

....... 

Foiee. 

^ 

P^l    HodonrnND 

o    .    „ 

O      '     '. 

Dec. 

18 

<P.  M 

33  S7 

21    G  40 

E.  8.  E. 

Fresh. 

Cir.  Cum.  Strat. 

8 

SoulhwBrd. 

39.38 

.. 

19 

Midri'l. 

33  39  30 

21     3 

• 

E.  S.  E. 

Gale. 

Cir.  Cum.  Strat. 
&  Nimbufl. 

9 

Southward. 

29.99 

8A..  M. 

33  30  30 

21    3 

S.  by  W. 

Gale. 

Cum.  &  Nimbus. 

10 

S.  S.  w. 

29.97 

4  P.M. 

33  36 

30  58 

S.  S.  W. 

Gale. 

Cum.  Straws  & 
Nimbus. 

10 

S.<&N. 

S9.9G 

•■ 

90 

Midn'l. 

33  41 

30  50 

S.  S.  W. 

FVeah,  with  eqlls 

Cum.  Stratus. 

7  |S'd.  &  Wd. 

29.97 

8A.  M 

33  41 

30    6 

W.  S.  W. 

Fresh  Aaqunlly. 

Cum.  Stratus  & 
Nimbus. 

B   W.  S.  W.  & 
W.  N.  W. 

30.00 

4  P.  M 

32    1 

19  39  40 

Soudi. 

0.8 

S.  W.  by  W 

Fresh,  with  xiniB 

Cum.  Stratus, 

7      W.  S.  W. 

30.04 

21 

Midnt. 

31  34 

19  32 

W.  S.  W. 

LiglK  breezes. 

Cir.  Cum.Slrot, 

6  ,   W.  S.  W. 

30.06 

BA.M 

31  19 

19    3  SO 

En.stv,-ard, 

0.5 

W.  S.  W. 

Lighlairs. 

Cum.  Slral. 

6  1   W.  S.W. 

-: 

4P.  M 

30  55  30 

18  43 

Easmard. 

0,8 

W.byN. 

Li^-hl  Ijrl'e?.i-s. 

Cum.  Slral. 

7     WoslBarJ. 

30.M 

33 

Midn'l. 

30  54  40 

18  41  20 

Cnlm. 

Cir.  Cum.  Slral, 

5  iN'd.&E-d. 

30.03 

SA.  M 

30  41  40 

13  44  30 

S.  430  W 

O.G 

East.' 

Li.-hlmr.. 

Cumulus. 

Eastward. 

4  P.  M 

30  32  30 

18  43  40 

Weslward 

0.3 

S.  E. 

Light  hrepzcs. 

Cum.  Stri.tu,'^. 

9 

S'd.  i  E'd. 

■■ 

33 

Midn'l. 

ao  33 

18  as  40 

S.  E. 

Moilernie. 

Cir.  Cum.  Slial. 

,          S.K. 

S  A.  M 

30  17  43 

17  53 

S.  330  E. 

0.5 

S.  S.  E. 

Moderalo. 

C,r.  Cm.  Sir.,.. 

8  ,  S'd.it  E'd.i9,M] 
'x-d.iWd.| 
Sec  remarks.' 

4P.  M 

39  59       17  49 

S.  S.   E. 

Modoraic. 

Cir.  Cum.  Stral. 

9    Cir.rr.N.W.','9.S9| 
|fuiii,fr..S.K.           1 

^ 

34 

Midn'l. 

1-9  32       17  50 

S.  E.- 

ModoralP.           Cit.  Cuin,  S.rai. 

9    c.r.  N.  w,;i;t.f:| 

1  Cum.  S.  E. '          1 

APP&KDIZ,  [    119    ] 

Lieut.  Joseph  C.  Walsh,  Commander. 
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APPENDIX. 


Abstract  Log — 17.  S.  Schooner  Taney^ 


DATE. 


Month  k.  Day. 


Dec.      24 


(t 


25 


(< 


26 


II 


27 


II 


28 


"         29     Midn*t. 


Hour. 


8  A.  M. 


Latitude. 


N. 


Longitude. 


W. 


O     f     // 
29  16  30 


4  P.M.  29    9 
Midn't.  29    9 


8  A.M. 
4  P.M. 
Midn't. 


29  13  45 

28  47  30 

29  6 


8  A.M.  29  17 


4  P.  M.  29     1 

i 

MidnH.  129  12  30 


8  A.M. 


17  47  50 
17  37  10 


CURRENT. 


Set. 


Velocity 

in  IcnoU' 

per  bY 


s.  450  W. 


S.  160  W. 


28  50 


17  22  30 

17  11  ION.  330  W. 

17  10 

16  57  25 

17  5       N.  570W. 
17  10  50 
17  16  30 

16  47  30  S.  840  E. 


4  P.M.  28  49  3016  28  40 


Midn't. 


29    7 


8  A.  M  29    1 

4  P.  M.  28  51 


1850. 
Jan.        6 


(I 


At  anch 
town  of 
Cruz,*«T 


<i 


8 


At 


8  A.M. 
4  P.M. 
MidnH. 

8  A.M. 
4  P.M. 
Midn't. 

4  A.M. 

N. 

8  A.M.28017'Wy 
bearing 
&  angles. 


Got  und 


16  33 


16  15 

16    3 

or  off  die 

Santa 
eneritle.'* 


Anchor, 
Roa 


0.75 


0.4 


0.3 


0.3 


Eastward. 


N.  690  E. 
N.  330  E. 


1.4 


1.4 


1.0 
1.5 


WIND. 


Direction. 


S.  S.   E. 

S.  E.  by  S. 

S.  E.  by  E. 

E.  S.  E. 

East. 

E.  S.  E. 

E.  S.  E. 

E.  by  S. 

East. 

E.  by  S. 

E.  by  S. 
E.  by  S. 

S.  E.  by  E. 

S.  E.  by  E. 
S.  E. 


Force. 


Light  breezes. 


Light  breezes. 


Light  breezes. 


Gale. 
Fresh. 
Gale. 
Gnlc. 
Gale. 
Gale. 

Fresh  with  squalls. 

Gale. 
Fresh  with  squalls. 

Mod.  with  squalls. 
'Mod.  with  squalls. 
Moderate. 


CLOUDS. 


Kinds. 


dstead  of  Santa  C 


4  P.  M. 


27  22 


Mid  n't.  126  38  30 

8  A.  M.25  44 

\ 
4  P.  M.'24  59 


erway. 

W. 

IGOJO'by 

leariiig 

(tangles. 

16  38  30 


17     4  30 


West. 


0.5 


17  26  oO  S.  lOO  E. 

i 

18  00  30   S.  60  W. 


ruz. 


0.7 
1.0 


N.  E. 
N.  E. 

N.  E.  by  E. 

N.  K. 
1''    \    V 

E.  N.  E. 


Cirro  Stratus. 


Cir.  Cum.  Strat. 

Cum.  Stratus. 

Cumulus. 

Cir.  Cum.  Strat. 

Cum.  &.  Nimbus. 

Nim.&.Cum. Strat. 

Cum.  Stratus, 
Cir.  Cum.  Strat. 


Cir.  Cum.  Strat. 

Cir.  Cum.  Strat. 
Cum.  Stratus. 

Cir.  Cum.  StraL 
Cir.  Cum.  Strat. 


Por- 
tion. 


8 

7 
5 
8 
10 
10 
10 
10 

? 

8 

7 
8 

8 
9 


Motion  from 


N'd.&E'd.  29.83 


S.  E. 


29.87 
29.85 


E.  S.  E. 
Eastward.    2^.87 

.  i 

Eastward.    :29.93 

N'd.&  EM. '09.97 

S'd.  &  E'd.  '29.95 

E.  S.  E.    '30.02 


Cir.  N.  W. 
Cum.E.  S.  E. 


30.07 


Cir.  N.  W.  30.10 
Cm.St.E.S.E 

Eastward.    30.12 

SM.  &  E'd.  ,30.10 
ajid  N.  W.  i 


Eastward.    30.12 

I 
Eiistward.    30.08 


Cir.  Cum.  Strat.       6     S'd.  &  E'd.  30.01 

I    and  W  -d.    I 


Moderate. 
Moderate. 

• 
Fresh. 

MiKlcratc. 
jModerate. 
Moderate. 


Cumulus. 


Cum   Stratus. 


Cum.  Stratus. 
Cumulus. 


Cir.  Cum.  Sirnt. 


N.  E.        30.L>1* 


N   E. 

I 

5  i      iS .  &  E. 

8  N.  E. 


0/24 


.so.e^ 


/ 


.10.19    / 


7  I      N.  E.      :«>./.'  / 
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APPENDIX. 


Abstract  Log — V.  S.  Schooner  Tanty^ 


DATE. 

CURRENT. 

WIND. 

CLOUDS. 

Latitude. 

N. 

Longitude 
W. 

Bir. 

Month  h.  Day. 

Hour. 

Set 

\>Ii>cit\ 

III  kiiou 

pi'r  h. 

Direction. 

Force. 

KIndK. 

Por 
tion. 

Motion  from 

O      »     " 

O      '     '' 

Feb.     28 

4  P.M. 

14  41 

23  53 

E.  N.  E. 

Fresh. 

Hazy. 

0 

29.90 

March    1 

Midn't. 

14  22'  do 

25  11  00 

N.  N.  E. 

Moderate. 

Cirro  Stratus. 

4 

Sl.iiionary. 

29.93 

8  A.M. 

14  10 

25  11 

S.  40O  E. 

0.8 

N.  N.  E. 

Moderate. 

Cirro  Stratus. 

6 

N'f  &  E*d. 

29 .9i 

4  P.M. 

14  19 

26  14  40 

Westerly. 

0.4 

x\.  E.  by  N. 

Moderate. 

Cirrus  dk  Hozy. 

5 

Stutionar}'. 

29.90 

2 

Midn*L 

14  25  20 

27  14  40 

N.  E.  by  N. 

Moderate. 

Thick  haze 
<Sl  Mist. 

29.92 

8  A.  M. 

14  36 

28  29  35 

S.650W. 

0.7 

N.  N.  E. 

Moderate. 

Hazy. 

0 

Stationary. 

1 
29.95  1 

4  P.M. 

14  49 

29  42  20 

Westerly. 

0.5 

N.  E. 

Fresh. 

Cir.  Stratus. 

8 

NM&  E'd. 

29.9S  1 

"          3 

Midn't. 

15    4  20 

30  52  35 

N.  E. 

Fresli. 

Cum.  Stratus. 

6 

N'd&E'd. 

29.96 

8  A.M. 

15  16  20 

32  16  30 

s.  790  w. 

0.7 

N.  E.  by  E. 

Fresh. 

« 

Cir.  Curo.&Strat. 

7 

N.  E. 

29.98 

4  P.M. 

15  30  40 

32  21 

E.  N.  E. 

Moderate. 

Cum.  Stratus. 

8 

N.  E. 

30.00 

«•           4 

Midn*t. 

15  41 

34  22 

E.  N.  E. 

Moderate. 

Cir.  Cum.&Strat. 

5 

Cirru.s  from 

the  W'd 
Cum.  fiom 
Northeast. 

.30.03 

8  A.M. 

15  46  40 

35  30  20 

S.620W. 

0.7 

East. 

Moderate. 

Cir.  Cum.  Strat. 

7 

N'd«S:  E'd. 

30.01 

4  P.M. 

15  55  20 

36  23  30 

Westerly. 

0.3 

E.  N.  E. 

Moderate. 

Cum.  Strat. 

5 

E.  N  E. 

30.00 

5 

Midnn. 

16    4  20 

37  17 

E.  byN. 

Moderate. 

Cir.  Cum.  Strat. 

8       E.  N.  E. 

30.00 

8  A.M. 

16    6  30 

37  59 

South. 

0.2 

E.  S.  E. 

Light  breeze. 

Cir.Cum.&  Ninib. 

9     N'dd'E'd. 

1 

1 

29.99 

4  P.M. 

16  12  30 

38  34 

S.  S.  W. 

Light  breeze. 

Cir.Cum.&Sirat. 
6l  Nimbus. 

1 
8      Irrejn^lar  & 
1      variable. 

29.96 

a           6 

Midn't. 

16  19 

39    8  40 

S.  E. 

Light  breeze. 

Cum.  Strat.  & 
Nimbus. 

8      Irre*r\>lard 
1      variable. 

29.99 

8  A.M. 

16  26 

39  42  40 

00 

0.0 

Varialilefrom 
E.  toS.S.W. 

Light  breeze. 

Cum.  Strat. 

9      Variable  & 
\     irregular. 

30.00 

4  P.M. 

16  35  20 

40  21 

00 

0.0 

'  Vji  rial  )le  from 
S.S.W.dS.E. 

Light  breeze. 

Cir.  Cum.  Strut. 

1 
5      Southward.  "BM 

7 

Midn't. 

16  42  30 

40  55 

S.  S.  W. 

Lijrht  breeze. 

0 

Cum.  Stratus. 

3     S.mihward.  !29.97 

i                 ! 

8  A.M. 

IG  56  30 

41  37 

N.  510W. 

0.4 

1 

s.  w. 

Liglit  breezes. 

Cum.&  Stratus. 

1 

1 

6      Southward.  .».9S 

1 

4  P.M. 

17    2  2042    2  30 

w.  s.  w. 

Very  light  breeze. 

1 

Cum.  Stratus. 

2  '  Stationary.  i*J9.9T 
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APPENDIX. 


Mstract  Log — U.  S.  Schooner  Taney^ 


DATE. 

CURRENT. 

WIND. 

CLOUDS. 

* 

LatitiidG. 
N. 

LonfituHe. 
W. 

Bv. 

Month  k,  Day. 

Hour. 

Set. 

Velocity 

in  knotfl 

per  b. 

Direction. 

Force. 

Kinds. 

Por- 
tion. 

Motion  from 

0     »     '/ 

0     '     // 

March 

8 

Midn't. 

17    3  25 

42    9 

Var.  fm  S.W. 
to  N.  E.  and 
squally. 

Very  light  airs. 

Cum.  Stra.diNim. 

6 

Irregular. 

30.02 

8A.M. 

17    1  45 

42  41 

S.  780  w. 

1.0 

Varying  from 
S.  to  S.  E. 

Light  airs. 

Cum.  and  Nimb. 

9 

N'd&S'd&W  30.03 

• 

4  P.M. 

17    6  45 

43  39 

W. 

0.9 

N.  by  E. 

Moderate. 

Cir.  Cum.&Strat. 

5 

N.N.E. 
Stra.  statio'y. 

30.05 

t( 

9 

Midn'u 

17  12  20 

44  21  20 

N.  by  E. 

Moderate. 

Cumulus. 

3 

N'ddtE'd.  '30.09 

8  A.M. 

17  13  20 

45  16 

• 

N.70OW. 

0.6 

N.  by  E. 

Moderate. 

Cum.  &.  Strat. 

5 

Northward.  30.07 

1 

4  P.  M. 

17  19 

46  11  45 

• 

We«terly. 

0.4 

N.  by  E. 

Moderate. 

Cir.  Cumulus. 

7 

^  .  ^  .  Ci. 

30.05  \ 

II 

10 

Midn't. 

17  22 

46  51  30 

N.E. 

Light  breeze. 

Cir.  Cumulus. 

8 

N.E. 

30.09   I 

8  A.M. 

17  21 

47  35  30 

Southerly. 

0.2 

N.  E.  by  N. 

Light  breeze. 

Cumulus. 

8 

NM&E'd. 

30.06 

4  P.M. 

17  23  30 

48  24  40 

Westerly. 

0.4 

N.  E.  by  E. 

Moderate. 

Cir.  Cum. 

7 

N.E. 

30.05 

If 

11 

Midn't. 

17  24  30 

49  17 

N.E. 

Moderate. 

Cir.  Cum. 

7 

N.E. 

30.05  ' 

8  A.M. 

17  16  30 

50  18 

South. 

0.7 

N.E. 

Moderate. 

Cir.  Cum.  Stratus 
&,  Nimbus. 

6 

1 

N.  E.       30.04  1 

1 
j         1 

4  P.M. 

17  15  40 

51  22  40 

E.  N.  E. 

Moderate. 

Cir.  Cum. 

NM&  EM.  30.06:' 

1 

1 
1 

If 

• 

12 

Midn'i. 

17  19  30 

52  17 

E.  N.  E. 

Moderate. 

Cumulus. 

3 

E.N.  E. 

30.U7i 

1 

8  A.M. 

17  18  15 

33  24 

S.  6I0  w. 

0.5 

ej.  N.  £. 

Moderate. 

Cumulus. 

4 

N.  E.       '30. Oo 

1                 1 

4  P.M. 

17  18  45 

54  12  45 

E.  by  N. 

Moderate. 

Cumulus. 

4 

E.N.  E.     3O0tf 

II 

13 

Midii't. 

17  17 

55    6 

East. 

Moderate. 

Cumulus. 

1 

5 

E.N.  E.     30.03 

8  A.M. 

17  11  40 

56    4 

S.  620  w. 

0.4 

Varviiiir  from 

E.  N.  K.  to 

E.  0.  Li. 

Moderate,  with 
Rqualls. 

('urn.    Stratus,  cV. 

1          Nimbus. 

1 

b 

E.  N.E.     3U.O!^ 

1 

1 

4  P.M. 

17  12      I57    9 

• 

E.  N.  E. 

Moderate. 

Cir.  Cum. 

b 

,      E.N.E.     30.05 

i< 

14 

Midn'i. 

17  18  00  58  16  00 

N.  E. 

1 
Kresh  with  S(] nails. 

Cum.  Stratus  anil 
Nimluis. 

9 

i:'.  N.  E.    30. r2 

8  A.  M. 

17  13  20  59  26  20  S.570W. 

0.3 

E.  N.  E. 

,             Fics!,. 

1 

Cir.  Cum. 

6 

K.  N.  E.    30.r:i 

4  P.  M.  IG  53  40  GO  27  20 

1 

E.l.y  N. 

M<MleraH'. 

1 

1 

Cirro  Cum. 

^ 

Eastward.    30.1'*? 
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Abstract  Log — 17.  S.  Schooner  Taneffy 


DATE. 

CURRENT. 

WIND. 

CLOUDS. 

Latitude. 

N. 

LoDfitude. 
W. 

Month  fc  Day. 

Hoar. 

Bet 

Velocity 

in  knots 

per.  h. 

Direction. 

Foree. 

Winds. 

Por- 
tion. 

Motion  from 

Bar. 

O       " 

O     '     " 

% 

March  15 

Midn't. 

16  50  15 

61  24  20 

E.  by  N.  to 
N.  E. 

Mod.  &  squally. 

• 

Cum.  &,  Nimbus. 

6 

Eastward.    30.07 

8  A.M. 

16  47  00 

61  54  30 

West. 

1.0 

E.  by  N. 

Mod.  with  squalls 

Cum.  6l  Nimbus. 

8 

1 

N'ddt  EM.  30.03 

1 

, 

4  P.M. 

16  52  30 

63    0  00 

E.  N.  E. 

Fresh  with  squalls 

Cum.  6l  Strat. 

9 

N.E.       '30.05 

it 

16 

Midn*t. 

17  27  00 

63  52  00 

N.  E. 

Mod.  with  squalls.  Cum.  &  Nimbus. 

6 

N.  E.        30.06 

8  A.M. 

17  43  30 

64  23  20 

E.  N.  E. 

Moderate. 

Cumulus. 

3 

N.  E.       |30.07 

i 

At  2  P. 

M.  Anch 

ored  in  the 

Harbo 

r  of  St.  Tho 

mas. 

1 

« 

14 

4  P.M. 

i 

1 
1 

May 

6 

Midn't. 
8  A.M. 
4  P.M. 

18  23 

65    9 

Point  of 

depart 

ure. 

1 

«• 

7 

Midn't. 

18  54 

65  17 

N.  E.  by  E. 

Moderate,  with  a 
squall  at  9.50  p.m. 

Cum.Stra.dbNim. 

6 

N.E. 

30.02 

8  A.M. 

19  16  20 

65  47 

N.  80O  W. 

0.9 

N.  E. 

LightyWith  squalls 

Cirro  Cumulo, 
Stratus  &  Nimbus. 

7 

N.E. 

30.00 

4  P.M. 

19  56 

66  18  20 

Westerly. 

0.4 

N.  E. 

Moderate. 

Cirrus. 

2 

N'd.&E'd.  29.99 

If 

8 

Midn't. 

20  29 

66  22 

N.  E. 

Light  breeze. 

Cir.  Cum.  Strat. 

3 

N'd.  &  E*d.  30.02 

8  A.M. 

20  55 

66  32  30 

N.  640  W. 

0.7 

E.  N.  E. 

Light  breeze. 

Cumulus. 

2 

NM.  &E'd.  I3O.00 

4  P.M. 

21    4 

66  32  30 

Westerly. 

0.4 

E.  N.  E. 

Very  light  airs. 

Cum.  &  Stratus. 

4 

N'd.  &E'd.  30.01 

1 

(( 

9 

Midn't. 

21  30 

66  44 

N.E.byN. 

Light  breeze. 

Cum.  &  Cumulo 
Stratus. 

2 

N'd.  &  E'd. 

29.99 

1 

8  A.M. 

22    3 

67    1 

N.  450  W. 

1.0 

N.E.byN. 

Light  breeze. 

Cumuhis. 

4 

N.  E.       ^30. 00 

1 

4  P.M. 

22  14 

67    1  30 

Westerly. 

1.5 

N.  E.  by  E. 

Very  light  breeze. 

Cum.  Stra.  &  Cir. 

2 

Stationary.   30.00 

<( 

10 

Midn't. 

22  32 

66  54 

E.  by  S. 

Very  light  breeze. 

Cum.  &  Cumulo 
Stratus. 

3 

Cum.  N.  E. 
Stra.  stat'y. 

.30.01 

8  A.M. 

23    7 

66  53 

N.  690  W. 

0.8 

E.  by  N. 

Light  breeze. 

Ciim.  &  Stratus. 

6 

NM  &  E'd. '30.03 

4  P.M. 

23  44 

66  16 

Easterly. 

0.5 

£.  S.  ej. 

Moderate. 

Cum.&  Cumulo 
Stratus. 

9 

N.  E. 

30.02 

(( 

11 

Midn't. 

23  53 

66    6 

S'd.  &  E'd. 

Lt.  variable  airs. 

Cir.  Cum'o.  Stra. 
&  Nimbus. 

6 

1 

N.E.       i30.05j 

1 

1         . 

8  A.M. 

24  22 

65  39 

N.  380  E. 

0.8 

E.  S.  hi. 

Light  breeze. 

Cirru.s  &Cumulus. 

3 

N'd.  &E'd.  30.06, 

4  P.M. 

24  43  30 

65  25  30 

Westerly. 

0.3 

E.  S.  E. 

Liglit  breeze. 

Cumulus. 

3 

Frfistward.    i30.07 

1 

(( 

12 

Midn't. 

24  59  30 

65  18  30 

East. 

Light  breeze. 

Cumulus. 

1         1 
2       Eastward.    30.07 

1                        ' 

8  A.  M. 

25  38  40 

64  58 

N.  370  w. 

0.9 

K.  S.  E. 

Moderate. 

Cum.  Stratus. 

2 

1 
Eastward 

30.05  i 

i 
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Abstract  Log — U.  S.  Schooner  Taney, 


Month  k,  Day. 


DATE. 


May     13 


(i 


ii 


« 


«i 


Ii 


i( 


(i 


13 


14 


Hour. 


4  P.M. 

Midn*t. 

8  A.M. 

4  P.M. 


15 


16 


17 


18 


19 


Midn't. 
8  A.  M'. 

4  P.M. 

Midn't. 

8  A.M. 
4  P.M. 


Latitude. 


N. 


25  55 


Longitude 


W. 


64  43 


25  58  30  64  39 


26  26 


26  42 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


8  A.M. 


4  P.M. 


Midn't.  30  12 


26  47 
26  46 

26  46 

27  15  30 

27  57 

28  18 


63  57 
63  53 

63  49 

63  54 

64  7 
63  57 


28  31 


28  54 


29  15  30 


29  36  30 


29  48 


30  8 


8  A.M. 


4  P.M. 


Midn't    30  13 


30  6 


30  7 


64  25  30 


64  4 


64  33 


65  33 


66  33 


67  31 


67  54 


67  58 


67  56 


67  56 


68  11 
68  44 


8  A.  M.  30  21  30  69  17 


CURRENT. 


Bet. 


Westerly. 


N.  140  E. 


Elasterly. 


N.  390  w. 
Westerly. 


WIND. 


CLOUDS. 


Velocity: 

in  knots 

per  li. 


0.3 


1.3 


0.4 


0.0 


0.7 
0.4 


N.  60O  W. 


East. 


Easterly. 


South. 


N.  60O  W. 


0.4 


Direction. 


S.  E.  by  E. 


S.  E. 


Force. 


Light  breeze. 

Light  var.  airs. 
Light  airs. 


Kinds. 


S.  S.  E.     ;    Light  breezes. 


Cirrus  &  Stratus. 


Stratus. 

Cirro  Cumulus  & 
Stratus. 


fo»"-|    MoUonfroni   I    »"• 
tion. ! 


1 
3 


Cumulus  and       g 
Cumulo  Stratus. 


N.W. 


Var.  light  winds. 


N.  N.  W.    Var.  light  wind/». 


Northward. 

E.  N.  E. 

East. 
E.  S.  E. 


S.  E. 
0.4         S.  by  E. 
S.  by  W. 
S.  W. 
0.1  S.  W. 


Cum.  &  Stratus. 
Cumulus. 


I 

Eastward.    30.06 

I 

Stationary.  30.05 
Eastward.   '3U.01 

S'd&  EM.  30.02 


5    |S.W.&  N.W.  30.03 
2    iN'ddt  W'd.30.04 


Light  airs.        Cirnis&Cumulus. 
&  Cum.  Stratus. 

Fresh  withsqu'ls.  Cum.  &>  Nimbus. 


Fresh  breeze. 


Cumulus. 


Moderate.        ICirrus&,  Cumulus    ^ 


8 


Northward.  30.0S 

I 
Eastward.    30.10 

Eastward.   i30.Ik  ( 
Eastward.   '30.08 


Light  breeze.        Cirro  Cumulus,  i  8     |NM<Sr.WM (5:30.07  | 

!         .  S'd  &  E'd.  I 


Moderate.       I     Cirro  Stratus.    ,  8        Soutiiwe»t.  30.00 
>  i 

Moderate.        Cirrus  &  Stratus.'  6       Southward.  29.96  j 

Fresh  breezes(fe  ,  Cumulo,  Stratus     9       S'd  &  W*d.  -29.90  j 
Squalls.  I       &,  Nimbus. 


Fresh.  I  Nimbus  &  Cum. 


10 


s'd&  w'd.  •:».90' 


I 


W.  N.  W. 


Light  breeze.     •  Cumulo  Stratus.  I  3     i   Stationary. 

:  I  1 


0.3 


0.0 


0.4 


N.  N.  W.  &  Light  var.  airs.  &, 
Northward.  Calms.  I 


Calm. 


S.  W.  by  S.  !     Light  breeze. 
S.  S.  W.     '     Liffht  breeze. 
S.  W. 


Clear. 
Clear. 


0     ! 


0 


Light  breeze.     Cirrus  &  Stniius.    2 


Clear.  0     i 

Cumulus.         j  1     :  Stationary. 

Stationary. 


j»»7  .^ 


•29.!^^  j 


:i9.90 


■•J9.90 
29.91 


•29.92 


■>  •■ 
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APPENDIX. 


Msltact  Log—V,  S.  Schooner  Taney, 


DATE. 


Sf onth  fc  Day. 


Hour. 


May     19 
20 


c< 


i( 


it 


ti 


21 


Lfttimde. 


N-. 


O     '     '/ 

4  P.  M.  130  29 


Longitude. 


W. 


\69  32 


Midn'u 


30  34       TO    3 


8  A.M.  30  35  30  70    2  30 


4  P.M. 


22 


Midn't. 


8  A.M. 


4  P.M. 


Midn't. 


30  40 


30  47 


30  46 


30  54 


31  25 


70  42 


23 


8A.xM. 


24 


4  P.M. 

Midn't. 
8  A.  M. 

3  P.  M. 

4  P.M. 
8  P.  M. 
Midn'i. 
4  A.  M. 


31  53 


71  24 


72    6 


72  46 


72  50 


CURRENT. 


Set 


N.  390  W. 


Westerly. 


Vol(Kll> 

in  knotr 
per  li'r. 


0.0 


WIND. 


Direction. 


South. 


Elasterly. 


73    3       S.  790  W.   0.5 


32    6       73  19 
.32  35       73  24  30 


32  58 


33    3 


73  30 


0.5 


0.7 


0.5 


0.4 


Westerly. 


N.  480  W. 


73  52 


33  23       73  28 


8  A.M.  33  36      173    2 


0.8 


0.9 


We.sterly. 


1.5 


N.370E.  .  0.4 


12Noon.;33  32  30  72  52 
4  P.  M.  33  27       72  45 


6  P.M. 

7  P.M. 


W.  S.  W. 


S.  W.  by  S. 
var.(&  squally 


N.  N.  E. 


N.N.  K. 


E.  by  N. 


Etist. 


E.  by  N. 


Force. 


CLOUDS. 


Kinds. 


V.  Light  whid.    Cirrus,  Cumulo 

<&  Status. 


Moderate. 


Calm. 


Light  breezes. 


Moderate. 


Moderate. 


Moderate. 


Cum.  &  Nimbus. 


Cum.  &  Nimbus. 


Cir.  Cum.  Stratus. 


Cumulus. 


Cumulus. 


Cirro  Cumulus. 


Light  breeze.     iCirro  Cum.  Strai. 


Por- 
tion. 


Motion  from 


8.  W. 


Bar. 


29.91 


4  ;N'd&W»d.  29.92 

29.95 


8  IS'd.&WM. 

I  &  irregular. 

I 

7  Is'dd  W'd. 

I  &  N.&E. 


29.99 


4  !N.  E.  &  S'd 
I      (&E'd. 

R      Elastwardi 


30.00 


30.04 


7  ,    Eastward.    30.08  i 


E.  N.  E. 


N.  E. 
N.  E.  by  E. 
N.  E.  by  E. 


Calm. 


N.  W. 


N.  N.  E. 


N.N.  E. 


6   Cir.Cum from  30.11  I 
X.  E.  Si  Cum'  ,    • 

btrat.  station -I 
lary. 


Liiiht  breeze.      Cum  &  Cum  Sira.'     5     >^'  'd  &  E'd.  ,30.09  ! 


Li-lit  breeze.     Cir.  Cum  Stratus.'     7     N'd  A    E'd.  130.17  ; 

~  1  1  !  1 


Li;,^lit  breeze.     I     Cum.  Stratus.         1   \   Stationary.   3n.l(j 


Light  breeze. 


Calm. 


Cum.  Stratus. 


2  ,  N'd  &  E'd.   30.13, 


Cumulus.        I    3     N'difcEM.   30.13 


Lijrht  breeze.     iCirrus  &  Cumulus     4  N.  W.       30.11' 

i  I 


I 


Moderate  with 
fresli  squalls. 


Cum  &  Niml)us.  '     9      Northward.  .'^0.0" 


Moderate  with    ,  Cum  &  Niml.us.     10     N'd  &  E'd   30.06 
iVosii  squalls. 


I  I 
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APPENDIX. 


Abstract  Log — U.  S.  Schooner  Tanej/^ 


DATE. 


Month  h.  Day. 


May     24 


II 


II 


II 


II 


Hour. 


25 


36 


27 


28 


Latitude. 


N. 


Longitude. 


W. 


8  P.M. 

10  P.  M. 

11  P.  M. 
Midn't. 
8  A.M. 

11  A.  M. 

12  Noon. 
1P.M. 
4  P.M. 
6  P.M. 

Midn't. 
2  A.M. 

6  A.M. 

7  A.M. 

8  A.M. 

9  A.M. 

10  A.  M. 

Noon. 
4  P.M. 


O       9       II 


33  24  30 


33  28  30 

34  1 


34  14 


34    2 


33  46 


Midn't. 

8  A.M. 

9  A.M. 
Noon. 

3  P.M. 

4  P.M. 

8  P.M. 

Midn*t. 
2  A.M. 
4  A.M. 


o    »    '/ 


72  41 


72  41 
72  35 


72  29 


72  25 


CURRENT. 


Set 


Velocity 

in  knots 

per  b*r. 


72  27 


34  46 


33  46  30 
33  53 


33  58 

34  4 


34    3 
33  49 


33  49 


33  46 


33  44 
33  40 
33  44 


72  11  45 


72    6  30 
71  49 


71  38 
71  26 


71  12 
71  11 
71  17 


71  42 


71  47 
71  56 
71  51 


Easterly. 


Southerly. 


S.  50O  E. 


Easterly. 


0.7 


0.8 


0.6 


0.2 


WIND. 


Direction. 


Force. 


E.  by  N. 
E.  by  S. 


S.E. 


Moderate  with 

fresh  squalls. 

Fresh  with 

squalls. 


CLOUDS. 


Kindt. 


E.  S.  £. 


Fresh  with 
squalls. 


Moderate. 


S.E. 


S.E. 


S.E. 
S'd  db  var. 


N.  by  E. 


N.  W. 


Fresh. 


Fresh. 


Fresh,  with  sqllf. 
Mod.  with  squalls. 


Moderate. 


Moderate. 


Cumulus. 

Cirro  Cumulus  & 
Nimbus. 


Por- 
tion. 


9 
9 


Cum.  db  Nimbus. 


Cum.  &,  Nimbus. 


Cirro  Cumulus. 


Cir.  Cum.dbNim. 


Motion  finom 


N»d  dk  E'd 

db  irregular. 
Elastward. 


Btr. 


30.06 
30.03 


10 


10 


10 


Elastward. 


S'd  &  E'd. 


30.03 


S'd  &  E'd. 


S'd  &,  E'd. 


Cum.  &  Nim.      10 


Cum.  &,  Nim. 


Cir.  Cum.  &  Stra. 


Cum.  &,  Strat. 


S'd&E'd.  29.96 


30.01 


30.00 


29.96 


S'd  &  E'd. 


N.  &  E.  &, 
stationary. 


N'd&W'd& 
stationary. 


29.90 


29.88 


29.89 


-J 
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APPENDIX. 


Ahgtrad 


:5L&.i 


Tm 


DATE. 


Month  h.  Day. 


May     98 


<< 


i« 


«< 


June 


i< 


«i 


Hour. 


29 


30 


Latitude. 


N. 


31 


8  A.M. 

9  A.M. 
Noon. 

4P.M. 

6  P.M. 

7  P.M. 
Midnt. 

8  A.M. 
Noon. 

4  P.M. 

Midn't. 
8A.M. 
9A.M. 

10  A.  M. 
Noon. 

4  P.M. 

Midn't. 
4  A.M. 

8  A.M. 
Noon. 
4  P.M. 

xMidn't. 
8  A.M. 

Noon. 


O    »    *i 
33  36 


33  30 
33  38  30 


(lOnfltnde. 


W. 


O     »     I* 
72    5 


72  14 
72    3 


33  47 

33  53 

34  0 

34  12 

34  51 

35  28 
35  33 

35  51  30 

36  12 

36  16 


CURRENT. 


Bet 


South. 


ElaBterly. 


71  52 

71  58 

72  00  30 


72    0 
72    9  30 
72  34 
72  36 

72  45 
72  23  30 

72  42 


36  47 

37  4 

37  27 
(no  obs. 

38  18 

39  3 

(no  obs. 

39  25 

(by  sif^ht 
and  Bon 


s.  eow. 


Velocity 
in  knotN 
per  b*r 


0.4 


0.3 


1.4 


EZasterly. 


S.  810  W. 


0.5 


0.8 


Easterly. 


4  P.M.  .39  22 


Midn'i.  39  14 


72  14 
72  26 

72  37 

cloudy.) 

73  2 

73  20 

cloudy.) 

74  3 

\ns,  land, 
riding.) 

75  53 
73  42 


N.  770  E. 


1.3 


2.5 


I 


SA.M.  39  11  30  73  25  3<) 


4P.M.  39  15 

Midn*t.  39  38 

I 


73  27  3r) 
73  54 


S.  650  w. 


0.7 


S.  250  E. 


0.4 


WIlfD. 


Direction. 


N.  W. 


Force. 


Moderate. 


Cumulos. 


4    X'iAW'd.a4 


N.  W.  by  N.        Moderate. 


N.  N.  W. 
S.  E. 


S.  S.  E. 

S.E. 
S.  by  £. 


Light  airs,  d:  calm 
Light  ain. 


Cum.  &.  Sent. 


3     ScaciouiT.  ^X 


Clear. 
Cum.  d:  Strat. 


W.  N.  W. 


N.  W. 


Light  breezes. 

Light  breeze. 

Mod.  with  squalls, 


Fresh. 


Light  breeze. 


N.  N.  E. 

E.  N.  E. 

E.  by  N. 
N.  E.  by  E. 


N.E. 
N.  E. 

N.  N.  W. 

N.  W. 
W.  by  S. 


Light  breeze. 

Fresh. 

Fresh. 

Fresh. 


Cir.  Cum.  NStnu 

Cumulus. 

Cum.  &,  Nimb. 


Cir.  Cum.&  Nim 


Cir.  Cum. 


Cir  Cum.  Strat, 


Cir.  Cum.  Strat. 


Cum.  &  Nimb. 
Cum.  &  Nimb. 


2  ;  Stationary. 


S9.£ 


5 
4 

9 


8 


Southward. 

S'd  &  W»d. 

S'd  &  E'd 


39.8 
29.8 
29.T 


N.  W.      I29.fi 

i 

Westward.  .29.7: 


W'd  dk  N.  E.  29.i 


8     Eastward.     -29.8: 


JO 


£ 


Eastward.    29.? 


10      Eastward.    29. S 


Fresh. 

Fresh. 

Moderate. 

Light  breeze. 

M«>derate. 


Cum.  &  Nimb.  ,  10 

I 

Cir.  Cum.  &  Slra.      S 


Cum.  Strat.  &  Cir. 
Clear. 
Clear. 


3 


N.E. 

'.S.S 

N.E. 
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APPENDIX. 


Directions  for  taking  Deep  Sea  Sourt^ingSy  prepared  by  the  Bureau  of  Ordnance  and  Hydrography^  render 
authority  from  the  Secretary  of  the  JMavy^  dated  May  3lsty  1850,  and  issued  to  the  American  JSTavy, 

Provide  hanks,  balls  or  skeins  of  wrapping  twine.  Let  some  contain  5,000  and  some  10,000  fathoms 
each.  This  twine  should  be  strong  enough  to  bear  a  weight  of  20  or  30  pounds.  It  should  be  as  small  as 
consistent  with  this  degree  of  strength.  It  should  be  smooth,  having  nearly  the  specific  gravity  of  salt  water, 
80  that  in  sounding  at  great  depths  it  will  not  be  likely  to  buoy  up  the  shot  or  to  part  with  the  weight,  or  from 

its  own  friction  through  the  water. 

In  order  to  prevent  friction,  th£  twine  should  be  waxed  or  oiled.     If  oiled,  the  oil  should  be  put  on  not 

more  than  three  days  before  the  twine  is  to  be  used. 

It  should  be  marked  at  every  100  fathoms,  not  by  a  knot,  but  by  a  silk  thread  tied  tightly  around. 

Let  the  first  1,000  fathoms  on  each  parcel  be  marked  with  a  green  silk  thread  wrapped  twice  about  the 
twine  and  tied ;  then  the  100  fathoms  (from  100  to  900  inclusive)  marks  may  be  designated  by  a  silk  thread 
drawn  between  the  strands  of  the  twine  as  many  times  as  there  are  hundreds  to  be  marked. 

In  like  manner  mark  2,000  fathoms  and  its  intermediate  hundreds  with  a  white  silk  thread.  The  3,000 
and  intermediates  with  a  blue.  The  4,000,  &c.  with  red.  The  5,000,  Stc.  with  a  black.  The  6,000,  &c. 
with  yellow,  and  so  on  up  to  the  10,000  fathoms  with  other  colors,  or  with  striped  threads. 

The  object  is  to  attach  these  threads  to  the  twine  in  such  a  manner  as  not  to  make  knots,  or  rough,  or 
uneven  places  by  which  the  sounding  line  may  catch. 

Provide  several  large  and  light  spools  or  reels  on  which  the  twine  is  to  be  reeled  before  proceeding  to 
sound.  These  spools  should  be  large  enough  and  light  enough  to  give  line  to  the  shot,  as  fast  as  the  shot 
will  take  it,  without  danger  of  breaking. 

Sling  the  shot  to  serve  as  the  sounding  weight  by  passing  two  straps  of  canvass,  ^  inch  broad,  about  it 
in  such  a  manner  as  to  hold,  and  as  to  have  tlie  straps  to  lay  smooth  and  without  knots  or  wrinkles  about  the 
shot.  Let  the  sailmaker  with  his  needle  secure  the  sounding  line  to  these  straps,  or  leave  a  loop  of  strong 
twine  to  them  to  which  the  line  may  be  tied. 

Use  one  or  more  32  lb.  shot  at  a  time  according  to  the  depth  of  the  sounding,  and  the  suggestion  of 
experience.  Sound  at  least  once  a  day  and  give  the  latitude  and  longitude  of  the  sounding  with  as  much 
accuracy  as  possible,  together  with  the  depth,  stating  the  allowance  tliat  is  to  be  made  for  slack  or  stray  line. 

When  the  shot  touches  bottom,  as  will  be  known  by  the  turning  of  the  reel,  break  the  twine  and  enter  on 
the  log — state  the  length  of  the  part  lost ;  this  length  should  be  determined  accurately  by  measuring  from  the 
broken  end  to  the  next  100  fathom  mark. 

Unless  at  very  great  depths  the  most  convenient  sounding  line  will  be  a  strong  fishing  line,  say  three  oi 
5,000  fathoms  each,  marked  at  every  50  fathoms,  wound  on  reels  by  which  they  may  be  reeled  up  rapidly. 

The  line  should  be  smooth,  with  strength  enough  to  bear  a  weight  of  50  or  60  pounds ;  attach  a  bit  of 
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€ork  (the  stopper  of  a  champagne  bottle  will  be  large  enough)  to  the  lower  end ;  toggle  or  tie  the  line  on  to 
the  shot  by  a  thread  that  will  part  on  attempting  to  pull  the  shot  up.  When  the  shot  touches  bottom,  haul  on 
the  line,  detach  it  from  the  shot  and  the  cork  will  bring  the  end  to  the  top,  and  thus  make  the  reeling  up  more 
easy. 

With  this  line  should  be  used  a  sounding  nipper,  which  gives  the  exact  depth  up  and  down. 


E.    • 

Captain  Piatt  to  Commodore  Warrington. 

U.  S.  Sloop  of  War  Albany,  Harbor  of  St.  Thomas,  Island  of  St.  Thomas, 

December  18th,  1850.    ^ 
Commodore  Lewis  Warrington, 

Chief  of  Bureau  of  Ordnance  and  Hydrography, 

Sir  : — In  conformity  with  your  instructions,  I  have  the  honor  to  report  the  results  of  our  attempts  at 
deep  sea  soundings. 

Our  Jirst  sounding,  made  with  the  line  provided  by  the  Department  for  that  purpose  and  a  thirty- two 
pound  shot  attached,  was  attempted  on  the  6th  of  December,  in  lat.  38°  38'  North,  and  long.  66°  31'  West, 
both  by  dead  reckoning.  At  this  time,  bottom  was  found  with  1,625  fathoms  of  line  which  ran  out  in  27 
minutes. 

On  the  7th  and  8th  of  December,  the  weather  was  too  rough  to  admit  of  sounding. 

On  the  9th  of  December,  being  by  dead  reckoning  in  lat.  33°  34'  North,  and  long.  61°  3&  West,  we 
found  bottom  with  1,950  fathoms  of  line,  running  out  in  one  hour  and  three  minutes,  with  a  drift  of  one  mile. 
On  this  day,  six  shots  w^ere.lost  in  unsuccessful  efforts,  the  line  parting  with  the  heaving  of  the  ship.    A  bar  of 

iron,  weighing  12  pounds,  was  also  tried  without  success.     The  result  was  at  last  obtained  by  means  of  a  bar 
of  lead,  weighing  13  pounds. 

On  the  10th  of  December,  no  sounding  was  attempted  in  consequence  of  the  rough  weather. 
On  the  11th  of  December,  our  third  ^ni  fourth  soundings  were  effected.  The  ybrmer  was  taken  in  lati- 
tude, by  observation,  30°  05'  North,  and  longitude,  by  chronometer,  58°  12'  West,  with  1,000  fathoms  of 
line,  running  out  in  eleven  minutes.  The  latter  sounding  was  made  in  observed  latitude  29°  68'  North,  and 
longitude  58°  48'  West,  with  1,500  fathoms  of  line  running  out  in  twenty-eight  minutes.  The  former  sound- 
ing was  effected  under  a  light  breeze,  and  the  latter  in  a  dead  calm,  during  which  the  ship  had  no  perceptible 
drift.  •   Eleven  shots  were  expended  before  the  soundings  of  this  day  were  secured. 

On  the  12th  of  December,  after  lying  to  for  two  hours,  nothing  was  accomplished.  Five  experiments 
were  made  with  an  oJed  line,  running  out  respectively  600,  20,  300,  550,  and  200  fathoms.  Two  experi- 
ments were  also  made  dispensing  with  the  oil,  the  sixth  shot  for  the  day  being  lost  at  a  depth  of  200  fathoms. 
The  seventh  and  last  sounding  for  the  day  was  made  with  three  bars  of  iron  lashed  together,  and  having  an 
aggregate  weight  of  twelve  pounds.     The  line  parted  near  the  reel,  after  1,000  fathoms  had  been  run  out. 
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Our  time  until  the  16th  was  spent  in  waxing  the  twine,  preparatory  to  other  experiments*  On  this  day, 
in  observed  latitude  21°  34'  North,  and  longitude,  by  chronometer,  63°  23'  West,  the  line  ran  out  in  28 
minutes,  and  parted  at  1,600  fathoms. 

This  is  the  extent  of  our  experiments,  and  the  best  results  we  have  been  able  to  attain.  I  am  convinced, 
from  the  frequent  parting  of  our  line  under  such  various  circumstances,  with  reduced  tension,  at  such  different 
lengths,' with  equal  strain,  and  with  repeated  marks  of  fracture  in  the  strands,  that  the  twine  furnished  was 
not  suitable  for  our  use.  If  the  knots  had  been  well  fastened,  and  the  strength  of  the  line  equal  in  all  its 
parts,  results  more  satisfactory  to  ourselves  and  more  valuable  to  others  might  have  been  obtained. 

I  have  reason  to  commend  the  perseverance  and  scientific  skill  with  which  these  experiments  have  been 
prosecuted  by  Lieut.  Taylor.  I  am  confident  that  every  effort  within  our  power  was  made  by  him  to  render 
these  soundings  as  complete  and  accurate  as  the  materials  furnished  us  would  warrant. 

Since  discovering  the  defectiveness  of  the  line,  and  observing  its  liability  to  fracture,  especially  at  great 
lengths,  I  have  been  suspicious  that  in  no  case  we  had  reached  the  bottom,  although  the  cessation  of  the 
strain  upon  ^e  line  had  been  regarded  as  indicating  a  legitimate  sounding. 

.About  14,000  fathoms  of  the  sounding  line  supplied  us  yet  remain,  with  which  I  shall  continue  experi- 
ments at  the  first  opportunity. 

I  have  the  honor  to  be,  respectfully 

Your  obedient  servant, 

CHARLES  S.  PLATT, 

Commanding  the  Albany. 


F. 

Extract  from  a  letter  to  the  Pnissian  Minister  y  Baron  Von  Gerolt^  dated  j  JS'ational  Observatory,  June  20,  1850. 

"  Speaking  in  advance  somewhat  of  my  publication,  but  leaning,  nevertheless,  upon  the  indications 
already  given  by  the  investigations  which  are  in  progress  at  this  office  with  regard  to  the  winds  and  currents 
of  the  sea,  and  the  phenomena  connected  therewith,  I  may  remark  that  certain  conclusions  have  been  forced 
upon  me,  with  such  veri-similitude,  that  it  only  remains  for  Professor  Ehrenburg,  with  his  microscope,  to  wTite 
the  final  Q.  E.  D.  to  them. 

For  instance,  my  investigations  of  the  winds  at  sea,  so  far  as  they  bear  upon  the  subject,  seem  to  indicate 
that  the  rivers  and  fresh  water  of  the  Northern  temperate  and  frigid  zones,  are,  for  the  most  part,  evaporated 
jrom  the  south  torrid ;  or,  more  properly  speaking,  that  they  are  taken  up  from  the  sea  by  the  S.  E.  trade 
winds.  Such  at  least  is  the  indication;  and  certain  facts  so  tend  in  their  bearings,  as  to  convert  this  indication 
.into, a  conclusion  that  does  not  appear  altogether  forced. 

As  a  general  rule,  most  of  the  land  is  in  the  Northern,  and  most  of  the  water  in  the  Southern  hemisphere. 
But  notwithstanding  the  absence  of  evaporating  surface  in  the  Northern  hemisphere,  most  of  the  precipitation 
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lakes  place  there,  if  we  regard  the  waters  that  -are  discharged  into  the  ocean  by  the  rivers  as  an  expression  of 
the  excess  of  the  precipitation  over  the  evaporation  that  takes  place  in  the  basins  drained  by  these  rivers.  The 
basin  of  the  Amazon  is  in  both  hemispheres ;  it  is,  therefore,  common,  and  should  not  be  counted  as  peculiar 
to  either.  The  Rio  de  la  Plata  is  the  only  great  river  then  in  the  Southern  hemisphere ;  whereas,  in  the  Nor- 
thern, are  all  the  rivers,  great  and  small,  which  give  drainage  to  Europe,  Asia,  and  America. 

The  question  then  comes  up :  Does  the  Atlantic  afford  evaporating  surfkce  suflScient  to  supply  all  the 
rivers  of  Europe  and  America  with  rain  water?  and,  if  so,  by  what  winds  do  the  vapors,  that  make  these  rains, 
travel  both  east  and  west  from  th^  same  place  ? 

Very  little  of  America  and  no  part  of  Europe  is  within  the  region  of  the  N.  E.  trade  winds ;  and  the  trades, 
because  they  come  from  a  colder  and  go  to  a  warmer  climate,  are  eminently  evaporating  winds.  But  how  is  it 
to  the  North  of  the  N.  E.  trade  winds,  where,  on  the  surface  of  the  earth,  the  S.  W.  are  the  prevailing  winds? 
Here,  as  a  general  remark,  the  winds  are  going  from  a  warmer  to  a  colder  climate,  and  therefore  ought,  it 
would  seem,  to  precipitate  more  than  they  evaporate.  Thus,  take  the  isotherm  of  60°  Fahr.  in  the  Atlantic, 
as  an  example :  the  mean  dew  point,  we  will  suppose  along  this  line,  is  between  50°  and  60°,  or  at  any 
other  degree  below  60° — suppose  55° — that  we  may  choose  for  the  illustration. 

Now  let  us  proceed  still  further  North  in  this  ocean  until  we  reach  the  isotherm  of  30° :  on  this  line  the 
mean  dew  point  must  be  below  30°,  how  much  we  carmot  say,  nor  is  it  material  for  the  illustration  that  we 
should  say.  It  is  certainly  below  the  mean  dew  point  of  60°,  Now  what  becomes  of  the  vapor  that  has 
caused  the  mean  dew  point  on  the  isotherm  of  60°  to  change  to  that  which  belongs  to  the  isotherm  of  30°  ? 
It  has  been  precipitated,  and  the  capacity  of  the  air  to  retain  moisture  has  been  lessened  proportionably.  In 
thus  viewing  the  case,  the  question  arises  :  Whence  are  the  vapors  taken  which  supply  with  rain,  the  sources 
of  the  rivers  of  the  North  temperate  and  frigid  zones  ? 

You  will  understand  me  as  speaking  in  general  terms,  without  regard  to  any  of  the  exceptions  caused  by 
anomalies,  such  as  the  Gulf  Stream  and  the  like. 

Where  the  N.  E.  and  S.  E.  trade  winds  meet,  they  produce  what  is  known  as  the  belt  of  equatorial  calms. 
This  is  one  of  the  valves  in  the  great  atmospherical  machine,  through  which  the  air  that  is  brought  from  the 
North  and  the  South  by  these  trade  winds,  rises  and  escapes  into  the  upper  regions  of  the  atmosphere,  and 
thence  returns  to  supply  the  sources  of  the  trades  with  fresh  air  to  make  more  winds  of. 

Now  the  question  is  :  Does  the  air  which  is  brought  to  this  valve  by  the  S.  E.  trades  continue  on  towards 
the  North  in  the  upper  regions  of  the  atmosphere,  while  that  which  comes  down  as  the  N.  E.  trades  continues 
on  towards  the  South  in  like  manner  ?  or,  does  the  air  which  the  S.  E.  trades  bring  to  this  calm  place,  rise 
up  and  return  to  the  South  ?  or,  does  the  air  of  the  two  trades  intermingle  here,  and  go,  a  part  of  it  indis- 
criminately, either  to  the  North  or  to  the  South  as  chance  may  determine  ? 

m 

I  am  inclined  to  favor  an  affirmative  reply  to  the  first  of  these  interrogatories ;  and  for  these  reasons,  in 

addition  to  those  already  alluded  to : 

1st.     Winter,  late  fall,  and  early  spring,  are  the  seasons  of  our  greatest  precipitation ;  and  this  is  the 
36* 
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time  when  the  sun  is  pumping  up  the  vapor  with  the  greatest  energy  from  the  Southern,  and  with  the  least 
from  the  Northern  oceans — and  so  too  when  the  sun  is  pumping  up  vapor  from  the  Northern  hemisphere  vritk 
all  his  energies,  precipitation  is  most  active  in  the  Southern. 

2d.  The  belt  or  band  over  which  the  S.  £.  trades  prevail  is  much  broader  than  that  over  which  theN.E. 
trades  preva'd ;  consequently,  supposing  the  velocity  of  each  trade- wind  to  be  the  same,  or  nearly  the  same,  the 
S.  E.  trade  takes  up  more  moisture  because  it  sweeps  over  a  broader  belt  of  ocean;  and,  sweeping  over  a 
broader  belt,  it  remains  longer  in  contact  with  the  evaporating  surface ;  and  consequently  it  may  be  supposed,  it 
brings  more  moisture  to  jthe  belt  of  equatorial  calms  whence  the  ascent  takes  place. 

A  large  portion  of  this  moisture  is  deposited  in  the  equatorial  calms,  which  we  know  is  a  region  of  con* 
stant  precipitation.  But  where  is  the  rest  precipitated — in  the  Northern  or  Southern  hemisphere  ?  In  the  former, 
I  suppose  ;  because  the  rivers  and  the  rain  gauge,  as  far  as  it  has  been  observed,  tell  us  that  the  total  amount 

of  precipitation  in  the  Northern,  is  greater  than  that  in  the  Southern  hemisphere ;  indeed,  it  is  not  necessary 
to  consult  the  rain-gauge  to  learn  this;  the  rivers  themselves  are  sufficient  rain-gauges  for  this  purpose;  for  we 
have  only  to  consider  the  volume  of  water  annually  discharged  into  the  ocean  by  northern  rivers,  to  see  in  it 
an  expression  for  an  amount  by  which  the  total  precipitation  is  in  excess  of  the  total  evaporation  which  takes 
place  in  the  whole  extent  of  valleys  drained  by  such  rivers.  Search  the  Southern  hemisphere  for  a  like 
quantity,  and  the  search  wQl  be  in  vain. 

Seeing,  moreover,  that  the  Southern  hemisphere  has  more  water  and  less  land  than  the  Northern ;  that  it 
has  less  rain  and  fewer  rivers,  it  seems  as  though,  in  likening  the  atmosphere  to  an  immense  machine,  we 
might  call  the  Southern  seas  the  boiler,  and  the  Northern  continent,  the  condenser  for  the  mighty  engine. 

There  is,  perhaps,  another  point  upon  which  an  argument,  not  altogether  without  plausibility,  may  be 
turned  in  favor  of  this  hypothesis. 

The  grounds  for  this  argument  are  drawn  from  probability,  and  the  argument  itself  rests  on  the  degree  of 
belief  and  faith  we  have  in  the  perfection  of  terrestrial  adaptations. 

To  state  the  argument  in  this  point  of  view,  we  must  consider  the  atmosphere,  not  only  as  a  great  con- 
densing machine,  but  as  an  immense  sewer,  in  which  vast  quantities  of  corrupt  animal  and  vegetable  matter 
are  continually  being  cast  for  re-elaboration,  purification,  re-arrangement,  and  re-adaptation  to  the  purposes  of 
the -animal  and  vegetable  kingdoms. 

Notwithstanding  the  quantity  of  matter  that  the  plants  and  animals  of  the  earth  are  continually  taking 
from  the  atmosphere  on  the  one  hand,  and  are  as  continually  casting  into  it  on  the  other,  so  admirably  arranged 
is  it,  and  so  perfect  its  system  of  circulation,  now  across  the  seas,  now  through  forests,  and  again  over 
deserts,  burning  sands,  and  frozen  heights,  that  its  proportions  are  never  destroyed. 

In  this  system  of  purification  and  preservation,  we  know  that  vegetation  in  active  growth  has  much  to  do. 

Now,  then,  if  we  consider  that  the  N.  E.  trade  winds,  when  they  arrive  at  the  equator,  ascend,  return  to 
the  North  in  the  upper  regions  until  they  reach  the  parallel  of  30°  or  40°  North,  where  they  descend  to  the 
surface,  and  are  known  as  what  the  Germans  style  the  S.  W.  passage  winds  ;  if,  I  say,  this  be  the  course  of 
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iitmosplierical  circulation,  we  shall  see  that  the  air  in  our  winter  time,  when  vegetation  is  asleep  with  us,  would 
probably  not  be  exposed  to  the  processes  necessary  for  its  purification  ;  and  finally,  if  such  were  the  system  of 
circulation,  the  atmosphere  of  the  Northern  hemisphere  would,  in  process  of  ages,  probably  become  different 
from  that  of  the  Southern  hemisphere.* 

We  have  no  reason  to  believe  in  the  existence  of  any  such  change  in  the  components  of  the  atmosphere  ; 
and  I  had  almost  said,  therefore^  in  any  such  partial  system  of  circulation. 

'  On  the  other  hand :  if  we  maintain  that  the  S.  E.  trade  winds  blow  North  after  ascending  into  the  upper 
regions  of  the  atmosphere  through  the  equatorial  calms,  and  that  it  is  those  winds,  and  not  the  N.  E.  trade» 
that  in  their  circuit  blow  our  S.  W.  passage  winds ;  if,  I  say,  we  maintain  this,  we  shall  see  the  beautiful 
adaptation  for  exposing  them  to  the  proper  and  wholesome  vegetable  agencies ;  our  winter  is  the  Southern 
summer ;  then  the  S.  E.  trades  blow  through  the  Southern  forests  which  are  then  in  their  stage  of  activity. 

Arrived  at  the  equator — properly  prepared  for  the  use  of  the  inhabitants  of  the  North  temperate  and 
frigid  zones — they  ascend  into  the  clouds ;  and,  after  reaching  the  parallel  of  30°  N.,  they  descend,  and  are 
then  felt  as  the  vigorous,  wholesome,  and  healthful  S.  W.  passage  winds  of  the  Northern  winter;  continuing 
on  towards  the  North  frigid  zone,  they  perform  their  office  for  the  inhabitants  of  those  inhospitable  climates, 
and  approaching  the  polar  regions  in  spirals,  they  whirl  continually  around  or  about  the  pole  in  a  direction  con- 
trary to  that  of  the  hands  of  the  watch. 

Returning  thence  in  the  upper  regions  towards  the  South,  as  unfit  for  further  use,  they  are  not  felt  on  the 

*  The  extra-tropical  regions  of  the  North  liave  much  more  land,  and  therefore  it  may  be  supposed  many  more  organs  than  the 
South  to  breathe,  consume,  and  vitiate  the  atmosphere  ;  consequently  in  any  given  time,  as  in  a  Northern  winter,  the  demands  upon  the 
atmosphere  are  very  unequal  on  opposite  sides  of  the  equator.  On  one  side,  the  animal  kingdom  is  exacting  from  it  in  excess — on  the 
other — the  Southern  summer — the  vegetable. 

Speaking  in  general  terms,  it  may  be  said  that  man  with  his  retinue  of  domestic  animals,  counts  in  the  South  but  as  one  in  a 
thousand  at  the  North.  These  myriads  of  warm-blooded  anknals  in  excess,  with  the  fires  kindled  by  man  in  his  Northern  winter,  leave 
us  to  infer  that  more  air  is  required  for  animal  consumption  and  combustion  on  one  side  of  tlie  equator  than  on  the  other,  especially  in 
our  winter.  « 

The  air  thus  used,  loses  the  proportions  of  gaseous  combination  required  to  make  it  wholesome  ;  whence,  therefore,  is  it  purified  ?  Not 
by  the  vegetation  of  the  extra-tropical  North,  certainly,  for  its  vegetation  is  then  asleep. 

But  if  we  make  this  air  return  to  the  South  by  the  route  suggested,  it  will  pass  through  the  N.  £.  trade-wind  region,  and  be  partly 
replenished  by  the  perpetually  active  vegetation  there.  Then  rising  in  the  equatorial  calms,  and  overleaping,  in  the  upper  regions,  the 
S.  C.  trades,  it  descends  to  the  surface  in  the  extra-tropical  South,  where  it  is  summer,  and  where  the  forces  of  vegetation  are  in  their 
most  active  operation. 

Returning  in  the  upper  regions  towards  the  North,  from  this  part  of  its  circuit,  it  first  strikes  the  surface  again  as  the  S.  E.  trades, 
where  vegetation  is  again  perpetually  active.  Being  now  completely  purified,  it  rises  up  again  in  the  equatorial  calms,  overleaps  in  the 
upper  regions  the  N.  E.  trades,  and  descends  in  the  extra-tropical  North,  fresh  with  supplies  in  wholesome  proportions  for  breathing  lungs 
and  winter  fires. 

And  thus,  though  we  cannot  tell  the  reason  why  this  earth  was  provided  with  zones  of  perpetual  summer,  alternate  winter  and  oppo- 
site seasons,  we  may  nevertheless  see  through  the  atmosphere  one  of  the  purposes  for  which  this  arrangement  of  seasons,  combination  of 
climates,  and  proportion  of  vegetable  surface  was  intended  to  subserve. 

In  this  view  we  see  room  for  the  harmony  of  nature.  We  have  not  a  single  physical  fact  going  to  prove  that  such  is  not  the  course 
of  the  circulation  of  the  atmosphere  about  the  surface  of  the  earth  ;  but  we  have  many  facts  and  circumstances  which,  though  they  do. 
not  prove,  yet  they  suggest,  that  such  is  the  course. 

Thus,  using  a  figure  of  speech,  we  may  liken  these  evergreen  places  through  which  the  winds  go  and  return,  to  the  lungs  of  the  earth, 
with  their  three  lobes  :  one  in  each  of  the  two  trade-wind  regions,  and  one  now  at  the  North,  now  at  the  South,  changing  from  onfi  side  to 
the  other,  as  the  summer  comes  and  goes. — ^M.  F.  M. 
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suiface  within  or  near  the  tropics,  where  vegetation  is  again  in  activity,  to  fit  them  for  the  inhabitants  of  that 
region;  reaching  the  equatorial  calms,  they  ascend,  and  are  next  felt  on  the  surface  in  the  South  temperate 
zone  as  the  N.  W.  passage  winds« 

Continuing  on  towards  the  South  pole,  and  approaching  it  in  spirals,  they  whirl  about,  but  in  a  direction 
with  the  hands  of  a  watch,  and  opposite  to  that  which  they  took  about  the  North  pole. 

Ascending  into  the  upper  regions  of  the  atmosphere,  they  are  next  felt  on  the  surface  as  S.  E.  trade 
winds;  reaching  the  equator,  ascending,  and  coming  over  into  the  Northern  hemisphere,  they  are  again  felt  to 
the  North  of  the  N.  .E.  trades  as  the  S.  W.  passage  winds. 

.  Let  us  suppose  that  this  part  of  the  circuit  from  the  Antarctic  regions  be  made  in  our  summer,  and  of 
course  in  the  Southern  winter,  when  the  vegetation  here  is  not  so  active  in  its  demands  upon  this  atmosphere 
in  motion,  as  it  was  in  the  other  part  of  the  supposed  circuit. 

But  there  this  same  atmosphere  that  has  been  but  partially  purified  for  Northern  use  in  the  Southern 
forests  and  fields,  reaches  us  in  our  summer,  when  vegetation  is  in  full  activity,  and  when,  therefore,  all  dispro- 
portions are  properly  compensated. 

I  have  faith  in  the  "  great  first  thought."  I  believe  that  the  animal  and  the  vegetable  kingdoms  are  in  exact 
counterpoise  ;  that  through  the  dominions  of  nature  all  things  are  in  exact  and  rigid  proportions ;  that  there 
is  not  a  green  leaf  too  much  on  one  side,  or  an  insect  too  many  on  the  other.  And  because  of  this  belief,  I  find 
plausibility  and  satisfaction  in  supposing  that  the  general  system  of  atmospheric  circulation  is  as  I  have  been 
endeavoring  to  represent  it. 

In  this  belief  I  am  strengthened  by  my  reading  of  a  text  of  Scripture,  (and  the  Bible  no  more  than  Nature 
can  be  wrong,  for  the  Author  of  both  is  One,)  which  seems  to  apply  to  such  a  system  of  circulation  : 

"  The  wind  goeth  toward  the  South,  it  turneth  about  unto  the  North,  it  whirleth  about  continually ;  and 
the  wind  returneth  again  according  to  his  circuits." 

Compare  this  with  what  I  have  already  said,  and  which  my  investigations  taught  me  was  the  probable 
course  of  atmospherical  circulation  before  I  remembered  me  of  what  Solomon  had  said,  and  I  think  you  will 
find  with  me,  not  proof,  but  grounds  to  suppose  that  such  may  be  the  system  of  circulation. 

Cannot  Professor  Ehrenbcrg  afford  us  tlie  proof?  Has  he  not  discovered  in  the  rain-  drops,  or  the  snow- 
flakes,  or  the  hail-stones  of  the  northern  temperate,  or  frigid  zone,  infusoria,  or  microscopic  organisms  of  the 
Southern  hemisphere  ?     He  has. 

I  have  requested  my  friend  Lieut,  de  Haven,  who  has  sailed  in  command  of  the  American  expedi- 
tion in  search  of  Sir  John  Franklin,  to  collect  for  me  specimens  of  colored  snow,  rain,  and  hail.  I  made  this 
request  with  the  hope  that  a  microscopic  examination  would  lead  to  the  discovery  of  some  animalculae  or 
other  foreign  matter  in  them,  which  would  serve  as  a  clue  to  guide  me  to  the  place  whence  the  water  that  is 
precipitated  there  was  probably  evaporated.  • 

Would  the  Professor,  think  you,  be  willing  to  undertake  the  examination  of  such  specimens,  provided 
they  be  obtained  ? 
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I  find  since  writing  the  above,  by  looking  over  his  work  which  you  are  so  kind  as  to  lend  me,  and  which 
I  received  the  moment  before  commencing  to  thank  you  for  it,  that  in  his  microscopic  examination  of  sea-dust 
and  bloody  rain,  he  has  already  thrown  much  light  upon  this  very  question ;  his  researches  bear  directly 
upon  my  investigations  here  touching  the  winds  and  currents  of  the  sea. 

In  Lyons  and  Genoa  both  he  has  found  microscopic  organisms  to  iall  from  the  air,  and  the  ^'  father-land" 

of  some  of  these  creatures  he  traces  to  South  America.     What  a  beautiful  link,  bright    and  strong,  is  not 

this  in  the  chain  of  evidence  circumstantial  and  direct,  tending  to  prove  that  the  general  circulation  of  the 

atmosphere  is  such  as  our  investigations  indicate  it  to  be. 

According  to  this — according  to  the  indications  of  the  wind  and  current  charts,  and  the  unpublished 
results  derived  from  the  investigations  carried  on  at  this  office,  if  "  trade-wind  dust"  or  "blood-rain  "  could 

1>e  found  in  Oregon  and  the  regions  thereabout,  I  should  expect,  were  specimens  sent  to  Professor  Ehren- 

berg,  that  he  would  discover  in  them  organisms  whose  habitat  is  Polynesia. 

I  shall  make  inquiries  for  drops  of  blood-rain,  colored   snow,  hail-stones,  and  specimens  of  showers  of 

dust  from  that  quarter.        ♦••••••••• 

Respectfully,  &c., 

M.  F.  MAURY. 


G. 

Extracts  from  Ehrenberg's  Work  on  "  The  Dust  of  the  Trade  Winds  and  Blood  Raiuj  a  great  Organic 

invisible  toorking  and  life  in  the  Atmosphere.    Berlin.  1849." 
Translated  by  Prof.  Hubbard,  U.  S.  N. 
[p.  1.  ]  I. 

***  About  a  Dust-Rain  which  filled  for  a  long  time  the   whole   air  in  the  Jforth  Atlantic^  in  17°  43'  JV*. 
/a/.,  and  26°  W.  long.j  and  its  commingling  with  numer<ms  Flvnt- Shell  Animalcules, 

[Communicated  to  the  Berlin  Academy  May  23,  1844.] 

"  Mr.  Darwin,  the  well-known  and  meritorious  English  traveler  and  writer  upon  coral  reefs,  narrates,  id 

the  history  of  his  travels,  that  at  the  Cape  Verd  Islands,  and  on  the  high  seas  of  that  region,  during  his 

presence  there,  a  fine  dust  constantly  fell  from  the  atmosphere ;   and  that  ships  which  were  380  nautical  miles 

from  land  were,  according  to  his  written  communications,  surprised  by  it.     The  wind  blew  at  that  time  from 

the  African  coast.     Of  this  dust  which  fell  upon  the  high  seas  at  so  great  a  distance  from  land,  Mr.  Darwin 

has  sent  a  specimen  for  my  microscopic  investigation.     Hitherto  this  dust,  so  frequent  there,  has  been,  on 

account  of  its  yellowish  red  color,  taken  for  volcanic  ashes.     Microscopic  analysis  has  clearly  shown  that  a 

considerable  part,  perhaps  one-sixth  of  the  whole,  consists  of  flint-shelled  polygastrica,  and  parts  of  well 

known  flint  earth  terrestrial  plants,  as  follows  : 

A.         Flint-shelled  polygastrica. 

&c.  (pp.  1,  2.)  &c. 

37* 
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[p.  2.]   The  best  known  European  forms  contained  in  this  catalogue  prove : 

1.  That  each  meteoric  dust-rain  was  of  terrestrial  oiigin ; 

2.  That  the  same  was  no  rain  of  volcanic  ashes ; 

3.  That  it  was  necessarily  a  dust  raised  up  to  a  great  height  by  a  strong  current  of  air  or  whirlwind  from 
a  dried-up  swamp  region  ;* 

4.  That  the  dust  came  not  necessarily  nor  in  accordance  with  demonstration  from  Africa,  although  the 
wind  blew  from  thence  as  the  nearest  land,  when  the  dust  feU,  because  there  are  in  it  no  forms  whatever 
exclusively  native  to  Africa ; 

5.  That,  since  the  Himantidium  PapiliOj  a  very  peculiar  form,  has  been  hitherto  detected  only  m 
Cayenne,  (see  the  "  Microscopic  Life  in  South  and  North  America,"  1842,  Plate  XL,  Fig.  4,)  and  the  Suri- 
rella  is  perhaps  an  American  form,  only  two  conclusions  are  before  us :  either  the  dust  was  raised  to  the 
upper  strata  of  the  atmosphere  in  South  America,  and  by  changed  currents  carried  in  various  directions,  or 
[  3  ]  the  Himantidium  Papilio  and  the  Surirella  are  to  be  discovered  elsewhere,  that  is,  in  Africa. 

Consequently,  since  in  some  cases  the  organic  or  terrestrial  origin  of  the  meteoric  dust- rains,  or  supposed 
ashes-rains,  within  300  miles  from  land,  has  been  put  beyond  doubt,  it  becomes  us  now  to  examine  all  similar 
phenomena  with  reference  to  the  same  question  ;  and  the  direction  of  the  wind  at  the  time  they  occur  will  not 
indicate  with  certainty  the  source  from  whence  they  came." 

II. 

^^  Farther  Investigations  of  the  Mmospheric  Dust  from  the  Atlantic  Ocean  and  the  Cape  Verd  Islands. 

[Communicated  to  the  Academy  Feb.  27,  1845.] 

"  Mr.  Charles  Darwin  has  sent  five  new  specimens  of  similar  dust  for  comparison.  They  were  all  collected 
in  the  years  1834  and  1838,  in  15°,  17°,  19°,  and  21°  North  latitude,  on  ships  partly  in  St.  Jago  itself,  partly 

on  the  high  seas,  many  hundred  miles  from  land. 

This  dust,  formerly  supposed  by  observers  to  be  volcanic  emissions,  or  African  desert-dust,  was,  according 
to  the  previous  specimens,  distinguished  as  being  filled  with  thirty-seven  kinds  of  flint-shelled  infusoria  stod  phj1o- 
litharia,  and  therefore  excluded  from  cosmical  or  volcanic  relations ;  and  it  was  also  remarked  that  there  were 
therein  scarcely  any  of  the  already  well-known  forms  peculiar  to  Western  Africa ;  that  on  the  other  hand,  there 
were  two  forms,  Himantidium  Papilio  and  Surirella  Peruviana^  peculiar  to  South  America,  below  the  equator. 

The  present  more  recent  materials  and  investigations  have  shown  us,  in  addition  to  the  thirty-seven 
already  found,  yet  thirty  other  small  bodies,  so  that  now  from  the  atmosphere  over  that  part  of  tlie  ocean  there 
are  sixty-seven  known  organic  forms,  viz  :  32  flint-shelled  infusoria. 

34  flint-earth  phytolitharia. 
1  polythalamium,  with  chalk  shell. 

*  Probably  from  the  plains  of  the  Oronoco,  which  are  flooded  for  one  part  of  the  year,  and  parched  up  for  the  other.  Accordincto 
ill  e  general  system  of  atmospherical  circulation  which  the  **  Wind  and  Current  Charts"  have  developed,  the  atmosphere  which  passes 
over  those  plains  should,  after  ascendin^j,  flow  in  the  direction  in  which  this  dust  was  gathered. — M. 


[4]  Hitherto,  only  fresh-water  forms  had  been  observed,  which  could  only  come  from  the  interior  of  conti- 
nents,  but  now  we  can  also  perceive  some  true  marine  forms,  which  compel  the  opinion  that  the  dust  came  from 
a  coast  region. 

Textilaria  glohdosa  ?     Grammaiophora  oceanica. 
Among  all  the  thirty  additional  forms,  there  is  only  one  of  a  new  kind,  Eunotia  longicamis,  and  this  has 
already  appeared  in  a  very  similar  form  in  a  Hungarian  fossil  stratum. 

There  is,  moreover,  among  these  thirty  forms,  not  one  peculiar  to  Western  Africa ;  generally  speaking, 
none  peculiar  to  the  African  continent :  but  there  is  there  the  Lithostylidium  Rajulay  a  flint-shelled  animalcule 
like  the  egg  of  the  ray-fish,  which  was  previously  known  to  the  author  as  belonging  to  the  Isle  of  France. 
On  the  other  hand,  the  South  American  forms  have  been  increased  by  four :  Eunotia  quartemaria^  PileuSj  tri' 
denttda^  Amphidiscus  obtusus ;  the  three  Eunotia^  however,  have  hitherto  been  known  only  as  from  Senegambia 
and  Guiana. 

To  all  the  six  specimens  of  the  Atlantic  atmospheric  dust,  four  organisms  are  common ;  many  more,  that 
is  thirty-seven,  occur  similarly  in  several  specimens.  I  now  consider  myself  justified  in  the  conclusion  that 
all  the  Atlantic  dust  may  come  only  from  one  and  the  same  source,  notwithstanding  its  extent  and  annua! 
amount,  which  appear  so  great. 

The  constant  yellow  and  reddish  color  of  the  dust,  produced  by  ferruginous  matter,  its  falling  with  the 
trade  winds  and  not  with  the  harmattan,  according  to  the  express  account  of  an  experienced  sailor,  (Sabine,) 
increase  the  interest  of  the  phenomena. 

The  Eunotia  triodon^  a  northern  form,  is  very  unexpected  in  three  of  the  specimens. 

Forms  which  fell  living  from  the  atmosphere  have  not  yet  been  observed. 

Meyen  had  in  1836,  in  his  voyage  round  the  world  in  a  Prussian  merchant  ship,  observed  near  tlie  Cape  Verd 
Islands,  the  sails  of  the  vessel  reddened  to  windward,  and  remarked  that  it  was  caused  by  a  small  plant  pro- 
duced by  spontaneous  generation^  and  rapidly  decaying.  He  called  the  plant  Aerophytum  tropicum.  And  in 
precisely  the  same  manner  the  dust  appeared,  according  to  Mr.  Darwin's  communication,  on  the  sails  and 
rigging  of  the  ship  in  the  dew  of  the  morning,  and  contains  the  above  mentioned  sixty-seven  flint-earth  organ- 
isms. [  5  ]  On  drying  the  sails,  the  wind  blew  the  dust  rapidly  away.  The  Aerophyta  were  therefore, 
perhaps,  only  the  dew-pearls." 
Abstract  qftfie  Organic  Farms  of  the  Atmospheric  Dust  in  the  Atlantic  Ocean  till  Feb,  1845,  Sfc^  §'c.,  §*c. 

[  PP-  5,  6,  7.  ] 

IIL 

[  7  ]     ^^  About  an  Atmospheric  Dust  which  fell  in  Malta  on  the  15/A  of  May  ^  1830;  its  contents  of  Microscopic 

Organisms^  and  its  similarity  to  thai  of  the  Atlantic  Ocean^  near  the  Cape  Verd  Islands, 

[Communicated  Nov.  20,  1845.] 

"  Mr.  Charles  Darwin  has  sent  a  new  atmospheric  dust  for  investigation,  which  Purser  R.  G.  Didham  had 
collected  on  the  ship  Revenge,  on  the  15th  of  May,  1830,  at  Malta.     Mr.  Didham  had  first  given  this  sub- 
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stance  to  Mr.  Lyell,  who  gave  it  to  Mr,  Darwin,  and  the  latter  to  me.  I  received  the  original  package  now 
before  me  in  white  letter  paper,  with  the  inscriptions  of  the  different  owners.  By  the  collector  it  is  remarked 
that  the  atmosphere  was  at  the  time  orange  yellow  and  thick,  and  that  the  collected  dust  fell  down  with  a 
shower  of  rain.  The  wind  was  E.  S.  E.  Moreover,  he  remarks,  that  he  was  in  the  same  ship  on  the  15th  of 
May,  1834,  in  Palmas  Bay,  near  Sardinia,  and  observed  the  same  phenomenon. 

The  microscopic  analysis  of  this  (perhaps  sirocco  ?)  dust  from  Malta,  which  is  also  of  a  reddish  color,  has 
given  the  following  contents  of  microscopic  recognizable  organisms,  &c.     [p.  8.] 
[8]    There  are  15  Polygastrica,  21  Phytolitharia,  7  Polythamia — 43  kinds  in  all. 

Of  these  43  kinds,  all  marked  with  asterisks  (31  in  number),  have  been  similarly  observed  in  the  dust  of 
the  Cape  Verd  Islands,  as  may  be  seen  from  the  previous  communications. 

There  are,  therefore,  in  the  earlier  and  this  last  result  of  the  atmospheric  precipitation  31  similar  kinds, 
and  12  are  observed  at  Malta,  which  did  not  occur  in  the  dust  of  the  Atlantic  Ocean.  Among  these  12 
forms  thei^  is  again  very  probably  one  which  hitherto  has  only  occurred  in  Chili :  Synedra  Entonwn  ?  On 
[  9  ]  the  other  hand,  there  is  a  flinty  plant  which  as  yet  has  been  only  observed  at  Ascension,  South  Africa  and 
India  :  Lithostylidium  Taurus.  The  DiscopUa  is  a  hitherto  unknown  and  not  yet  completely  ascertained  form. 
Most  decided  of  all  are  the  numerous  Polythalamia  and  some  sea-needles. 

The  conclusions  to  which  we  are  compelled  by  these  observations  are  in  my  opinion  the  following : 

1.  It  is  exceedingly  striking  that  the  dazzling  white  sand  of  Sahara  in  Africa,  which  the  E.  S.  £.  wind 
should  carry  to  Malta,  comes  down  there  exactly  as  that  which  should  come  from  Senegal  to  the  Cape  Verd 
Islands,  orange-colored,  giving  to  the  whole  atmosphere  the  same  hue,  and  very  clearly  owing  its  color  to 
sundry  iron  oxides  (Gallionellen?)  In  the  Sahara  of  eastern  North  Africa,  I  have  myself  for  six  years  seen 
the  sand-surface  only  blinding-white  (of  chalk  and  sand-plains),  and  other  travellers  have  reported  the  same. 
The  fine  dust  of  the  Chamsin  I  did  not  see  orange -colored ;  it  was  always  gray. 

2.  I  have  indeed  also  observed  in  Africa  many  of  the  organisms  present  in  the  dust,  but  of  the  chcrader- 
istic  African  forms  which  are  present  there  are  altogether  too  few.  Lithostylidium  Taurus  is  comm6n  to  Asia 
and  Africa. 

3.  Besides  the  want  of  purely  African  forms,  and  the  agreement  in  many  general  wide-spread  forms,  the 
meteor-dust  of  Malta  is  also  strikingly  like  that  of  the  Atlantic  Ocean  in  this  respect,  that  both  contain 
predominantly  fresh-water  species,  and  that  marine  species,  not  readily  supposable  in  the  inland  countries,  are 
mingled  in  with  these.  The  intermingled  Polythalamia,  which  are  more  common  in  the  Malta  dust,  belong  to 
a  chalk  sand,  since  three  of  them  are  identical  with  chalk  animals ;  but  others  are  not  known  in  the  chalk,  and 
these  spongoliths  all  belong,  together  with  the  chalk  animalcules,  to  the  present  epoch. 

4.  Moreover,  the  commingling  in  the  contents  of  the  organic  matter  is,  as  respects  volume,  so  great  in 
both  collections  of  dust,  that  we  must  infer  their  origin  from  a  common  source.  GalUonclla  granulata  and 
[  10  '\procera^  together  with  tlie  terrestrial  Phytolitharia,  predominate  in  both  in  the  number  of  individual 
specimens,  and  their  forms  were  recognised  in  every,  the  smallest  part  subjected  to  examination. 

5.  By  the  Synedra  Entomon,  as  a  characteristic  form  for  Chili,  we  are  again  brought  back  to  South  America. 


\ 


APPENDIX.  [    149   ] 

6.  No  trace  leads  us  to  volcanic  relations  of  the  dust.  Neither  a  melted  nor  a  frozen  condition  can  be 
perceived*     The  reddish  oxidation  of  iron  is,  as  is  well  known,  no  indication  of  this. 

7.  The  great  geographic  extent  of  the  phenomenon  of  a  reddish  dust  nearly  filling  the  atmo* 
sphere,  and  itself  filled  with  so  similar  organisms,  many  of  which  are  characteristic  for  South  America,  not 
merely  allows,  but  demands,  more  earnest  regard  to  the  probable  cyclical  relations  in  the  upper  and  lower 
atmosphere,  whereby  very  great  masses  of  fixed  terrestrial  matter,  earths  and  metals,  and  especially  flint-earths, 
chalk,  iron  and  coal,  apparently  heterogeneous,  and  yet  related  by  certain  peculiarities,  are  held  swimming  in 
the  atmosphere,  now  like  clouds  thinly  spread  by  whirlwinds  or  electricity  over  a  broad  space,  and  now 
condensed  and  (like  the  dust  of  the  fir  blossoms)  falling  in  showers  in  every  direction. 

8.  The  showers  with  E.  S.  E.  wind,  and  the  thick  orange-colored  atmosphere,  may  be  caused  by  acci- 
dental rain-clouds  in  the  sirocco,  and  have  no  necessary  connection  with  it. 

9.  The  following  questions  now  appear  to  obtain  importance :  Is  the  sirocco  of  southern  Europe,  which 
hitherto  has  been  taken  for  the  hot  wind  of  Sahara  (the  continuation  of  the  Samum  or  Chamsin),  but  which 
in  its  dust  shows  characters  apparently  foreign  to  Sahara  and  Africa,  is  this  always  and  to  the  same  extent 
laden   with  iron  and  infusoria?     Can  such  a  phenomenon  have   its   rise   from   known   regions  of  Central 

Africa  ? 

The  scientific  answer,  either  affirming  or  denying,  can  of  course  be  only  the  result  of  continued  inquiry, ** 

[  11  ]  IV. 

"  Mont  the  Sirocco  Dust  which  Jell  at  Genoa^  on  the  16th  of  May^  1846,  Us  Organic  Composition^  and  great 

similarity  toith  the  Atlantic  Meteor-dust. 

[Communicated  June  11,  1846.] 

"The  Sicilian  and  Genoese  sirocco-storms  in  May,  1846,  have,  with  much  misfortune  brought  also  a 
peculiar  scientific  gain. 

On  the  16th  of  May,  according  to  a  letter  sent  to  me  from  Professor  Pictet,  at  Geneva,  an'atmospheric 
dust  fell,  which  covered  the  roofs  and  streets  of  the  city  in  great  abundance.  A  friend  had  sent  to  Mr.  Pictet 
a  specimen,  and  on  the  30th  of  May  I  received  it  in  Berlin  for  examination  and  comparison  with  the  previously- 
mentioned  kinds  of  dust  from  the  atmosphere. 

This  specimen,  carefully  preserved  in  white  paper,  is  of  a  pale  yellow  ochre  color,  and  microscopic  analysis 
has  detected  therein  the  following  organisms  of  the  smallest  type  of  life : 

Meteor-dust  of  the  Sirocco  of  Genoa^  May  16,  1846. 

A,  &c.  &c.  (pp.  11,  12.) 
[12]  The  open-printed  forms  (6  in  number)  are  peculiar  to  the  meteor-dust  of  Genoa. 

This  result  of  such  a  rich  organic  mixture  is  indeed  no  longer  surprising,  but  yet,  for  many  reasons,  of 
great  interest.     Previously,  in  the  communication  respecting  the  meteor-dust  of  Malta,  attention  was  called  to 
the  still  undetermined  character  of  the   European  sirocco-dust,   and  the  remarks  published  at  that  time 
seem  to  have  incited  this  recent  communication. 

38* 
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Hereby  we  have  obtained  the  first  direct  experience  that  the  European  sirocco-dust,  which  had  been 
traced  back  as  from  Africa,  brings  with  itself  the  meteor-dust  of  the  Cape  Verd  Islands,  and  a  common  fonn 
has  been  already  directly  known  through  the  dust  of  Malta. 

The  kinds  of  dust  fallen  since  the  year  1830  in  the  Atlantic  Ocean,  near  the  Cape  Verd  Islands,  in  Malta 
and  in  Genoa,  all  agree  in  the  following  characters : 

1.  They  are  always  of  a  yellow  ochre-like  color,  not  grey  like  those  of  the  Chamsin  in  North  Africa. 

2.  This  yellow  color  is  produced  by  iron  oxide. 

[13]  3.  They  contain  from  i  to  i  of  their  mass  of  determinable  organic  parts. 

4.  The  organic  intermingled  forms  are  partly  flint-shelled  remains  of  polygastric  infusoria,  partly  fragments 
of  flint-earth  plants  (Phytolitharia),  partly  carbonaceous  but  uncarbonized  fragments  of  other  plants,  and 
partly  chalk-shelled  Polythalamia. 

5.  Of  the  now  determined  90  kinds  of  such  organisms,  the  greater  part  occur  similarly  in  the  dust  which 
fell  at  points  geographically  far  apart. 

6.  Of  the  46  species  in  the  Genoese  dust,  only  11  are  wanting  in  the  previous  collections. 

7.  The  predominant  forms,  numerically,  are  the  fresh- water  and  land  forms  ;  but  the  dust  which  fell  in  the 
ocean  at  the  Cape  Verd  Islands  at  Malta  and  Genoa,*  contains  also  marine  animalcules,  so  that  it  appears  to 
have  been  brought  from  a  coast-region,  or  to  have  been  mingled  in  the  atmosphere  with  predominating  fresh- 
water forms.  Diploneis  didyma  is  a  decided  marine  form  in  the  dust  of  Genoa ;  Spongolithis  Fastis  a 
probable  one. 

"8.  Above  all,  especially  striking  and  remarkable  is  the  manner  in  which  all  these  kinds  of  dust  are  so 
mixed,  that  not  only  infusoria  and  the  similar  kinds  are  in  them,  but  that  in  all  the  same  species  predorainate, 
as  regards  the  number  of  individuals.  Thus  again,  in  Genoa,  the  Gallianella  granulata  and  procera  have 
appeared  as  the  principal  forms. 

9.  None  of  these  kinds  of  dust  have  as  yet  presented  living  forms  dried  up  in  them.  They  were  always 
empty  shells  and  fragments. 


•  Where  rain-dust  is  found  in  the  Northern  hemisphere,  if  a  line  be  drawn  tlience  in  a  direction  about  S.  W.  or  W.  S.  W.  tothe 
S.  E.  trade  wind  region,  it  will  pass  near  the  localities  whence  according  to  theory  the  rain-dust  should  take  its  rise. 

The  air  which  the  S.  E.  trade  winds  discharge  into  the  belt  of  equatorial  calms,  after  ascending,  would,  if  it  pass  into  the  ^'ort]l€B 
hemisphere,  take,  in  the  upper  regions,  on  account  of  diurnal  rotation  of  the  earth,  a  direction  very  nearly  opposite  to  that  of  the  N.B. 
trade  winds;  that  is,  it  would  appear  to  come  from  the  southward  and  westward,  and  to  go  to  the  northward  and  eavStward,  and  this  ia  ih« 
direction  of  the  valleys  of  the  Oronoco  and  Amazon,  and  other  parts  of  the  trade  wind  region?!  of  South  America,  from  all  the  localitiej 
whence  specimens  of  the  rain-dust,  examined  by  Professor  Ehrenberg,  should  come. 

Hence  the  same  atmospherical  current  which  conveyed  the  South  American  infusoria  to  the  Cape  Verd  Islands  might  conwy  it  to 
Malta  and  Genoa,  and  should  the  distinguished  microscopist  have  an  opportunity  of  examining  rain-dust  from  that  extensive  fjrstein  of 
river  basins  which  is  drained  into  the  Black  Sea,  particularly  the  Southern  portion  of  it,  1  should  expect  such  examination  to  give  the  same 
general  results  which  the  rain-dust  of  Malta,  Genoa,  and  the  Tyrol  give.  On  tlie  other  hand,  if  rain-dust  be  ever  known  to  fall  near  tkf 
Cape  of  Good  Hope  and  in  Southern  Africa,  it  is  probable  that  the  microscope  would  detect  in  it  the  sirocco-dust  and  infusoria  froffl 
Sahara,  Senegambia,  and  other  parts  of  Africa,  within  the  zone  of  the  N.  E.  trade  winds. 

In  like  manner,  in  the  rain-dust  of  New  Holland,  if  rain-dust  fall  there,  should  be  found  infusoria  of  India;  and  in  certain  parts «f 
India,  Polynesian  forms. — M. 
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10.  None  of  these  kinds  of  dust  have  exhibited  molten,  frozen,  or  carbonized  forms.  They  are  loose 
particles  dried  without  heat. 

11.  And  the  dust  of  Genoa,  notwithstanding  its  direction  from  Africa  (as  indicated  by  the  sirocco),  has 
shown  as  few  characteristic  African  forms,  such  as  are  contained  in  every  small  mud-particle  in  Africa,  as  were 
found  in  any  of  the  previous  dust.  On  the  contrary,  the  Synedra  Entoman^  a  characterizing  form  of  South 
America,  is  here  present. 

[14]  It  must  also  not  remain  unremarked,  that  the  seeds  of  the  burnt  mushroom  ( Phragmidium)  are  inter- 
mingled with  the  meteor-dust  of  Genoa.  Moreover,  it  is  worthy  of  notice,  that  the  European  observations, 
hitherto  so  few,  have  been  always  made  on  the  15th  and  16th  of  May,  in  different  years  (at  Malta,  Sardinia, 
Genoa.) 

A  chemical  analysis  of  the  meteor-dust  of  the  Atlantic  Ocean  has  been  made  by  Mr.  W.  Gibbs  of  New 
York,  in  Mr.  H.  Rosens  laboraloiy. 

Water  and  organic  matter  =  18.53 

Flinty  earths         .         .     =  37.13  .         .         .         .  i     =  45.575 


Independent  of  Water  and  Organic  matter. 


Clayey  earths 

■               ^^tm 

16.74 

Iron  oxide 

•              ^aBB 

7.65 

Oxide  of  manganese 

.               ^^tm 

3.44 

Carbonic  acid  chalk  earth  = 

9.59 

Talc  earth    . 

.               ^M^ 

1.80 

Alkali 

M^BB 

2.97 

Natron 

^M^ 

1.90 

Oxide  of  copper  . 

a                 ^a^B 

0.25 

=  20.547 
=  9.388 
=  4.222 
=  11.648 
=  2.209 
=  3.645 
=  2.332 
z=    0.306 


I  100.00  100.00 

The  greater  part  of  the  flint  earth  comes  evidently  from  including  the  Polygastrica  and  Phytolitharia ;  the 

large  amount  of  iron  from  the  Gallionella,  since  these  predominate,  and  thence  perhaps  also  the  manganese. 

The  carbonic  acid  chalk  earth  corresponds  tolerably  well  to  the  smaller  number  of  Polythalamia.     The  clayey 

earths  may  be  there  as  foreign  dust.     Alkali,  natron,  talc  earth,  copper,  are  chemical,  small,  microscopically 

not  very  certain  contents. 

The  following  review  illustrates   the  extension  of  the   same  meteor-dust,  according   to  our  present 

experience : 


In  area. 


'  The  Atlantic  Ocean  to  800  nautical  miles  ' 
west  of  Africa, 
Cape  Verd  Islands, 
Malta, 
Genoa, 

In  time:     1830!     1834!     1836?     1838!     1846! 


Substance  similar. 
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Therefore,  this  yellow  meteor-dust  has  for  16  years,  and  at  great  geographical  distances,  shown  a  con- 
stantly uniform  character. 

[15]  Although  far  from  attaching  any  weight  to  a  hypothesis,  yet  I  consider  it  a  matter  of  duty  to  seek  for  a 
connection  in  the  facts,  and  feel  myself  therefore  urged  on  and  compelled,  on  account  of  the  above-mentioDed 
particulars,  and  so  far  as  they  will  justify  a  conclusion,  to  suppose  an  atmospheric  current,  joining  America  and 
^  Africa  in  the  region  of  the  trade  winds,  and  sometimes,  particularly  about  the  15th  and  16th  of  May,  turned 
towards  Europe,  and  bringing  with  it  this  so  peculiar,  apparently  not  African  dust,  in  countless  measure.  If 
we  will  not  attack  hypothesis  by  hypothesis,  but  rather  with  united  effort  add  scientihc  observations  upon 
observations,  then  will  the  explanation  of  these  mysterious  relations,  so  intently  claiming  our  study,  progress 
fapidly."* 

V. 
"  Communications  respecting  the  Microscope  Analysis  of  the  Sirocco  dust  and  blood-rain  which/ell  on  the  17tt 

of  October y  1846,  in  a  violent  hurricane  at  Lyons. 

[Communicated  1846-47.] 

"By  the  results  gradually  published  during  the  last  two  years  of  investigation  of  different  kinds  of  meteor- 
dust,  whereby  the  action  of  the  sirocco  has  been  brought  into  nearly  direct  connection  with  phenomena  of  tbe 
distant  Atlantic  Ocean,  Dr.  Lortet  of  Lyons  has  been  induced  to  send  for  my  examination  a  specimen  of  the 
sirocco-dust,  which  fell  on  the  17th  of  October,  1846,  at  La  Verpilliere  between  Lyons  and  Grenoble,  in  the 
destructive  hurricane  of  that  date.  His  letter,  of  the  2Sth  of  October,  contains  the  following  brief  picture  of 
the  attending  circumstances : 

"  The  storm  came  over  the  mountain  chain  of  the  Ardeche  District,  with  a  N.  W.  wind.  At  the  same 
**  moment,  about  7  a.  m.  of  the  17th  of  October,  the  sky  was  extraordinarily  clouded  over  Grenoble.  We  had  at 
"  the  same  time  the  suffocating  blast  of  a  S.  E.  sirocco.  Simultaneously  with  the  bloody  kind  of  rain,  fell  the 
"  enclosed  very  rich  red  dust  by  which  the  post-carriage  was  covered  to  the  depth  of  one  or  two  lines. 
"  [16]  The  hurricane  was  remarked  at  Lyons,  only  at  evening  from  six  o'clock  till  midnight,  and  the  fall  of  dust 
''  was  noted  from  6^  to  Hi  o'clock,  (as  in  the  districts  of  Isere,  Drome  and  Ardeche).  The  rain  was  not  ex- 
"  cessive,  but  the  sky  was  terrible.  There  were  two  divisions  of  the  storm,  one  in  the  South,  the  other  in  the 
"  Northwest.  The  wind  changed  from  minute  to  minute.  Flashes  of  wonderful  size  streaked  through  the  sky, 
"  not  Vertical  but  horizontal,  and  passed  over  more  than  one-third  of  the  circumference.  At  every  flash  the 
"  birds  of  passage  on  their  flight  redoubled  their  despairing  cries.  In  the  streets,  in  the  open  chambers,  on 
"  the  pavements  were  caught  ducks,  quails,  juniper-birds,  black-birds,  nightingales,  fly-catchers,  &c.,  &c." 

All  the  materials  for  a  communication  respecting  the  details  of  the  hurricane  were  collected  in  Lyons.  A 
chemical  analysis  made  there  of  the  dust  had  shown  as  chemical  constituents,  flint-earth,  carbonic  acid,  chalk, 
and  oxide  of  iron.  The  soeciraen  of  the  f\illen  dust  enclosed  in  the  letter,  was  very  carefully  and  closely  folded 
in  fine  letter  paper,  packed  very  judiciously,  and  in  volume  about  equal  to  three  peas. 


See  concluding  remarks  by  M. 
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This  dust  collected  near  La  Verpilliere,  not  far  from  Lyons,  has  exhibited  the  following  characteristics  : 

1.  In  color  the  very  fine  dry  dust  was  ochre-yellow,  on  moistening  with  water  it  was  rust-red,  clearly 
rruginous. 

2.  By  the  smallest  motion  it  was  immediately  scattered,  and  its  particles  were  more  mobile  than  those  of  meal. 

3.  The  mechanical  collection  appeared  under  the  microscope  as  composed  of  very  different  substances, 
it  with  no  decided  volcanic  particles.  Very  fine  sand-like  fragments  of  quartz  and  irregular  reddish  particles 
ith  a  still  finer  yellowish  mould  composed  the  principal  mass,  in  which  so  many  definite  fragments  of  small 
•ganic  bodies  lay  strewn,  that  every  most  minute  grain  of  dust  contained  some  of  them. 

The  following  73  species  are  determined  and  clearly  fixed* 

Polygastrica  39,  &c.,  &c.,  [pp.  16,  17.] 
8]  This  mixture  of  known  and  fixed  corpuscules  amounts  to  about  ^  (12^  per  cent.)  of  the  whole  volume. 
Tiether  the  remaining  part  of  the  principal  mass  is  of  organic  origin  or  is  yet  to  a  great  extent  composed  of 
ganic  flint  and  chalk  animalcules  changed  past  recognition,  cannot  be  determined.     But  in  particular,  the 
spicion  arises  that  a  part  of  the  yellow  corn-like  very  fine  solid  mould  perhaps  belongs  to  the  Gallionella 
rrugineay  but  it  cannot  be  clearly  enough  recognized. 

Whoever  adopts  the  first  unscientific  impressions  may  say  it  is  self-evident  that  in  the  dust  of  the  surface, 
heeled  up  and  carried  about  by  a  hurricane,  there  must  be  all  kinds  of  microscopic  organisms,  and  in  the 
jcessary  limitless  variations  of  these,  it  were  not  worth  the  trouble  to  point  out  each  distinctly. 

By  deliberate  scientific  investigation,  however,  the  following  circumstances  have  been  here  noticed  as 
markable : 

a.  The  meteor  dust  fallen  near  Lyons,  (La  Verpilliere,)  like  those  previously  investigated  firom  Genoa 
d  Malta,  does  not  at  all  resemble  our  ordinary  atmospheric  and  storm-dust,  which  in  Europe,  by  reason  of 
e  seldom  failing  moisture  and  the  predominant  character  of  soil,  has,  when  dry,  a  more  or  less  gray  color, 
d  only  in  limited  localities,  where  the  surface  is  without  moisture,  it  appears  so  seldom  reddened  by  clay  or 
m  oxide,  that  it  has  not  yet  attracted  the  attention  of  meteorologists,  much  as  they  have  occupied  themselves 
out  sulphur  rains,  and  such  things. 

b.  The  meteor-dust  of  Lyons  has,  by  its  rust-yellow,  and  when  moist,  rust  red  color,  by  its  great  fineness 
well  as  by  its  chemical  and  mechanical  composition,  precisely  the  same  character  as  that  which  falls  in  the 
lantic  Ocean  regularly,  and  without  any  hurricane,  as  in  the  trade  winds ;  and  in  this  character  the  dust 
lich  clouded  the  whole  atmosphere,  and  fell  at  Malta  in  1834,  and  at  Genoa  on  May  16th  of  this  year, 

346,)  agree,  as  already  stated. 

c.  This  agreement  in  character  not  only  obtains  in  general,  but  in  particulars,  in  a  very  striking  manner 

follow : 

1.  The  sirocco  dust  of  the  17th  of  October  shows  firstly,  in  its  composition,  the  more  seldom  marine  ani- 
Icules  [  19  ]  mingled  with  prevailing  microscopic  fresh  water  organisms.     There  are  as  yet  five  decided 

trine  forms  discovered  therein. 
39* 
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Flint- shelled  polygastrica,  &c.,  &c. 

Moreover,  there  are  six  bodies  possibly  belonging  also  to  the  sea  water,  of  which  the  genera,  however, 
live  also  in  fresh  water,  all  Polygastrica^  &c.,  &c. 

There  are  then,  perhaps,  11  among  the  73,  and  certainly  5  to  8  marine  forms,  the  remaining  iJ-f  aw 
decided  fresh  water  forms  of  terra  firma. 

2.  As  in  the  Atlantic  meteor-dust,  so  also  in  that  of  Lyons,  the  Phytolitharia  are  very  numerous,  which 
points  to  important  conditions  in  the  relations  of  the  terrestrial  surface,  and  the  residue  of  vegetation,  and  con- 
tradicts the  formation  of  the  substance  in  the  atmosphere  itself, 

3.  The  forms  more  frequently  predominating  in  the  number  of  individuals  in  the  Lyons  dust  are — 

Polygastrica,  &c.,  &c. 
These  very  forms  are  not  merely  present,  but  always,  or  mostly,  predominant  in  the  eight  previously  noted 
kinds  of  Atlantic  dust. 

4.  Of  the  73  forms  of  the  Lyons  dust,  51  have  been  already  noted  in  the  previously  analysed  kinds.  In 
all  the  nine  kinds,  four  forms  are  similarly  present.     Polygastrica  3,  &c.,  &c. 

[20]  The  Lyons  dust  has  24  forms,  agreeing  with  the  six  kinds  of  Atlantic  dust,  and  differing  from  those  of 
Malta  and  Genoa.  In  at  least  two-thirds  of  all  the  nine  kinds  of  dust,  there  are  15  forms  in  addition  to  the 
four  common  to  all. 

Polygastrica  5,  &c.,  fiic. 
d.  There  are  21  peculiar  forms  only  observed  in  the  Lyons  dust,  and  not  in  the  other  collections,  as  follow: 

Polygastrica,  14,  &c.,  &c.  (pp.  20,  21.) 
[21]  Among  these  21  forms,  there  arc  only  two  wholly  new  ones,  so  well  fixed  that  they  are  determinable, 
cocconei^  atmospherica  and  eunoti^  ?  lavis;  and  perhaps,  also,  the  three  fragments  which  all  belong  to  unknown 
forms.  Moreover,  the  neatly-lobed  vegetable  scales  seem,  rn  account  of  their  peculiarities,  to  require  to  be 
placed  among  the  non-European  forms.  The  remaining  fifteen  forms  are  entirely  similar  to  others  previously 
known. 

e.  The  principal  mass  of  all  these  73  forms  is  European  ;  many  are  also  recognised  as  from  other  parts  of 
the  world.  No  form  is  characteristically  African ;  but  again,  there  are  two  which  seem  to  be  characteristic 
for  South  America. 

Eunotia  Pileus,     Hymantidium  Zygodon. 
Since  the  forms  obsen'ed  only  in  the  Lyons  dust,  and  occurring  generally  only  in  dust  of  this  kind, 
denote  no  terrestrial  father-land,  there  should  be,  perhaps,  among  them  a  further  classification.     There  are 
seven  of  these : 

Cocconeis  atmosphaerica, 
Coscinodiscus,  &c.  (p.  21.) 

The  Eunotia  Pileus  is  less  accurately  determined  as  an  American  form,  according  to  the  investigations 
hitherto  made,  since  it  has  now  recently  been  observed  once  in  Spain  ;  but  this  latter  is  only  a  specimen  of  one 
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dead  shell,  and  in  Guiana  it  has  been  observed  in  numberless  collected  living  specimens,  consequently  much 
more  probably  from  here  than  from  the  former  place. 

y.  That  the  red  dust  in  its  mingling  with  the  rain  on  the  17th  of  October  formed  a  blood-like  water,  as 
the  journals  repeatedly  informed  us,  is  only  worthy  of  rtotice  as  being  the  first  time  that  this  blood-colored 
kind  of  meteor  has  been  directly  observed. 

g.  The  fact  is  very  especially  remarkable  in  this  fall  of  dust,  that,  notwithstanding  its  agreement  with  the 
[22]  Atlantic  dust,  which  always  showed  dead  and  empty  shells  of  organisms,  the  eunotia  amphyoxis  has  often 
been  found  with  its  green  ovaries  j  and  therefore  capable  of  life. 

The  following  are  the  general  results  and  characteristics  of  the  new  sirocco  dust : 

1.  The  dust  of  the  sirocco  hurricane  of  the  17th  of  October,  1846,  at  Lyons,  differs  from 
the  ordinary  European  and  North  African  dust,  but  agrees  entirely  with  the  meteoric  dust  which, 
since  1830,  have  been  observed  in  the  Atlantic  Ocean,  near  the  Cape  Verd  Islands,  and  in  the  sirocco 
at  Malta  and  Genoa.  The  specimens  of  all  these  kinds  are  as  though  taken  from  one  ^d  the  same  well- 
mixed  package  of  dust,  although  •their  highly  various  origin,  and  their  innumerable  multitude,  are  perfectly 
demonstrated. 

2.  Besides  the  direction  of  the  wind,  (which,  according  to  the  most  recent  and  fortunate  collections  and 
conclusions  of  meteorologists  (Dove)  gives  no  indication  of  the  source  of  the  storm,)  no  internal  nor  external 
evidence  of  the  dust  pronounces  for  its  origin  in  Africa,  but  there  are  many  forms  there  chiefly  or  wholly  native 
to  South  America. 

3.  Moreover,  the  Lyons  dust  cannot  have  arisen  from  the  far  interior  of  a  continent,  but  only  from  a 
coast  region,  if  it  have  generally  a  single  origin,  since  it  contains  marine  forms  now  living. 

4.  The  contents  of  this  last  sirocco  dust  are  again  not  only  like  those  of  the  very  distant  Cape  Verd 
Islands,  but  even  so  very  like  what  has  fallen  there  for  sixteen  years,  that  the  difference  is  far  exceeded  by  the 
agreement,  and  seems  only  to  lie  in  the  defect  of  our  knowledge. 

5.  A  so  uniform  mixture,  in  such  great  numbers  and  so  great  intervals  of  time  and  space,  can  arise,  even 
though  the  investigations  include  so  few  occasions,  neither  from  one  limited  place,  where,  indeed,  varying 
moist  seasons  produce  varying  organisms,  nor  generally  can  it  be  an  unimportant  instantaneous  upraising  of  a 
local  dust  by  whirlwind.  It  appears  to  belong  necessarily  to  a  more  constant  series  of  relations,  a  constant 
[  23  ]  cloud-dust  swimming  in  the  atmosphere,  and  always  receiving  new  contents,  which  a  hurricane  acci- 
dentally meeting  may  scatter  in  any  direction. 

6.  In  how  far  certain  historical  kinds  of  thick  fog,  (of  course  excepting  that  arising  from  peat  fires,)  coin- 
cide with  the  phenomenon,  we  cannot  now  decide ;  but  it  may  be  useful  to  point  out  the  possibility  of  such  a 
coincidence. 

7.  The  whole  number  of  organic  corpuscules  detected  in  the  nine  kinds  of  dust  yet  known,  and  sa 
strikingly  similar,  amounts  now  to  19  species,  namely  i 
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Polygastrica,        -.--.-*         ....-57 
Phytolilharia, 46 

Polythalamia, ----8 

Particulffi  plantarum  moUes, -  7 

Insectorum  fragmenta,  .--------1 
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Of  these,  seventeen  kinds, 8  Polythalamia,  . 

"  "  " 7  Polygastrica, 

«  "  "  ...         -         -         2  Phytolilharia,  (spongolithides,) 

belong  to  the  sea  water ;  the  remaining  102,  with  the  exception,  perhaps,  of  the  few  new  kinds,  are  fresh 
water  forms. 

8.  Living  forms  have  been  brought  in  the  more  recent  dust^  which,  however,  gives  no  scientific  negative  to 
the  idea  of  an  extensive  sphere  of  life  in  the  atmosphere.  The  cotemporaneous  phytolitharia  ar^  earth-forms— 
parts  of  not  independent  plants. 

9.  The  dust  bears  no  trace  of  volcanic  action. 

10.  Simultaneously  with  the  falling  rain,  it  produces  the  appearance  of  red  water  (blood-like  to  excited 
dispositions.) 

11.  The  sirocco  of  Southern  Europe,  often  producing  disease,  and  accompanied  by  a  dusty  orange-colored 
atmosphere,  seems  evidently,  as  I  had  previously  suspected,  to  spread  the  Atlantic  organic  dust  regularly 
(Malta,  Genoa,  Lyons,)  wide  over  Europe. 

May  these  facts  yet  continue  to  awaken  interest  in  this  subject  among  scientific  men,  especially  those  in 
nautical  life.  The  terrestrial  origin  of  remarkable  meteors  connected  with  atmospherical  dust-clouds,  or  great 
storms,  becomes,  through  microscopic  analysis  of  the  dust,  so  certainly  and  so  immediately  determined,  that  a 
[  24  ]  scientific,  and  in  other  respects  a  highly  interesting  terrestrial  and  ultra-marine  telegraph  may  some- 
times be  made  use  of,  as  has  recently  taken  place,  and  previously,  in  1845,  in  the  case  of  Ilecla." 

VI. 
^^  About  a  JVew  Specimen  and  Analysis  of  the  Sirocco-Dust  of  the  i6th  of  May,  1846,  from  Genoa. 

[Communicated,  1846.] 

"  M.  L.  Von  Bucli  delivered  to  me  a  few  weeks  since,  at  a  session  of  the  Academy,  a  new  specimen  of  the 
sirocco  (lust  of  May  16  of  this  year,  which  the  Director  of  the  Navigation  School  in  Genoa,  General  the  Duke 
of  Marmora,  Corresponding  Member  of  the  Academy,  had  perceived  to  be  worthy  of  a  more  accurate  antilysis, 
and  had  given  over  to  him.  [Among  the  characteristics]  of  this  dust  were  noted  the  following:  4.  Syne- 
dra  entomon^  as  a  South  American  form,  Discopka  atniosphcvrlca^  are  characteristic  in  the  Lyons  and  Maltese 
[25]  (lust.  ♦  ♦  #  These  ^i'M'n  forms  (new  in  the  Genoese  dust)  are  not  peculiar, 

but  have  been  before  pointed  out  in  the  Atlantic  and  South  American  dust  of  the  atmosphere. 
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^^Jlbout  tlie  Red  Snow  with  the  Fohn  Windiji  Pusterthale,in  Tyrol^  on  the  31s/  o/March^  1847;  its  peculiarities y 

and  very  remarkable  relationship  to  the  Atlantic  Meteor  Dust. 

[Comniunicaled  ii>  IS47.] 

"  On  the  31st  of  March,  1847,  there  fell  at  St.  Jacobs,  in  DefTereggen,  (Teflferecken,)  with  a  south  wind^ 
[  26  ]  between  ten  and  eleven  at  mid-day,  a  colored  snow,  which  gave  the  whole  wintry  region  a  peculiar 
tint.  An  attempt  was  made  to  collect  this  strange  substance,  and  a  large  amount  of  an  uncommonly  fine  earth 
was  obtained,  which  when  dry  was  tasteless,  and  was  intermingled  with  an  extremely  fine  glittering  sand-dust, 
and  appeared  of  a  brick  color." 

[27]  Mr.  Jos.  Oellacher  made  a  chemical  analysis  of  the  dust  and  "  on  account  of  the  intermingled  vegetable- 
wool  and  organic  matter  filled  with  nitrogen,  believed  the  dust  to  be  of  terrestrial  and  not  of  cosmical  origin.. 

Mr.  Oellacher  obtained,  moreover,  the  result  that  the  red  Sahara-dust  (brought  from  Africa)  contains 
almost  precisely  the  same  elements  as  the  above  snow-dust.  Thus  he  believed  that  he  had,  for  the  first  time, 
directly  proved  the  true  African  nature  of  the  sirocco-  dust. 

[28J  Since  microscopic  investigation  has  for  a  long  time  given  a  result  entirely  different  from  this  chemical  one, 
it  appeared  to  me  to  be  of  very  great  scientific  interest  to  endeavor  to  ascertain  whether  the  difference  was  in 
the  substance  itself  or  in  the  mode  of  investigation,  since  (if  the  latter)  very  similar  phenomena  might  be 
produced  by  wholly  different  causal  conditions  and  elements,  the  deciding  of  which  would  here  be  of  peculiar 
scientific  interest." 

Ehrenberg  finds  that  the  identity  of  the  two  kinds  of  dust  is  not  established  by  the  above-mentioned 
chemical  investigation,  and  indeed  that  such  investigations  may  not  be  expected  necessarily  to  decide  such  a 
qaestion.  He  then  proceeds  (pp.  28-36)  to  give  the  details  of  his  own  microscopic  examinations,  and 
finds  among  other  things  the  following : 

[36 J  8.  "  All  the  forms  have  certainly  the  character  of  European  genera,  and  the  most  are  European  species ; 
yet  most  of  them  also  are  found  in  American  localities,  and  less  frequently  in  African*  Comparing  now  the 
dust  of  this  year  (1847)  from  Tyrol,  with  the  sirocco-dust  of  Malta,  Genoa,  and  Lyons,  previously  described, 
and  with  the  previously  analysed  meteor-dust  of  the  Cape  Verd  Islands  and  the  Atlantic,  we  obtain  the 

■ 

following  highly  remarkable  relations. 

1.  The  color  and  the  whole  exterior  in  all  characters,  fineness,  adhesiveness  of  parts,  weight,  are  not  in 
the  dry  Tyrol  snow-dust  as  in  the  ordinary  atmospheric  dust  of  storms,  but  entirely  and  whoUy  similar  to  the 
sirocco  and  Atlantic  dust.  2.  The  organic  contents  which  so  highly  characterize  the  Atlantic  meteor-dust,  and 
are  similarly  fijund  in  the  sirocco-dust,  are  also  found  to  agree  in  a  very  remarkable  manner  in  the  snow-dust. 
[38]  5.  That  the  Fohn  wind  and  sirocco  always  appear  as  the  continuation  of  the  West  India  whirlwinds  is, 
by  the  new  rotatory  theory  of  storms,  and  in  contradiction  of  the  old  opinion  that  they  came  from  Africa,  now 
become  highly  probable,  and  the  fact  can  be  proved,  and  made  scientifically  certain,  by  this  specially  movent 
dust.     That  however  the  explanation  is  rtbt  yet  fully  conclusive,  will  appear  from  the  following  remarks  : 

40» 
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The  already  published  analysis  of  the  meteor-dust,  fallen  from  1830  to  1847,  in  the  Harmattan  or  Traded)  . 
[  39  ]  Sirocco  and  Fohn,  show  a  great  similarity  in  the  intermingling  of  organic  particles.  Such  an  inter* 
mingling  might  be  expected,  a  priori^  from  every  storm.  But  that  in  all,  similar  particles,  and  great  numbm 
of  different  pnrficleSy  should  rimilarly  orrnr^  is  verj'  striking,  and  becomes  yet  more  so  when  we  consider  thd 
for  17  years,  and  in  different  Hmes  of  the  year,  they  remain  so  simUar  that  even  the  predominating  form, 
num>erically,  of  one  kind  of  dust,  are  also  the  predominating  forms  in  all  the  rest.  That  materials  existing  on 
the  surface  of  the  earth  are  so  similarly  carried  about  by  storms  is  not  supposable,  if  we  give  up  the  highly 
improbable  notion  that  all  the  hitherto  investigated  meteors  and  storms  had  their  origin  at  precisely  the  same 
limited  locality  of  one  and  the  same  country.  Wherever  life  is  found,  the  seasons  of  the  year  or  of  rains 
alternate,  and  with  them  alternate,  not  only  in  theory  but  according  to  my  own  frequent  and  direct  experience, 
either  the  mode  or  the  number  of  individual  living  forms.  Considering  the  intermixture  of  marine  animals, 
their  constant  similarity  in  number,  and  the  always  recurring  predominance  of  the  same  forms,  we  see  that  no 
possibility  remains  of  supposing  that  the  meteor-dust,  which  the  European  sirocco  and  the  German  Fohn  wind 
bring,  and  which  covers  the  Atlantic  Ocean  only  in  the  region  of  the  trades,  even  in  the  European  winter 
(January  and  February),  should  always  originate  directly  from  the  West  Indies.  Impossible  as  it  is  to  conceive 
of  all  the  storms  now  compared  from  1830  to  1847,  as  having  a  continuous  genetic  connection,  it  is  equally 
impossible  also  to  imagine  the  masses  of  dust  transported  by  them,  with  such  a  degree  of  similarity,  not  to 
have  a  genetic  connection. 

It  appears,  therefore,  as  had  been  directly  pointed  out  previously  in  November,  1846,  now  to  become  even 
the  more  necessary  to  suppose  a  dust-cloud  to  be  held  constantly  swimming  in  the  atmosphere  by  continuous 
currents  of  air,  and  lying  in  the  region  of  the  trade  winds,  but  suffering  partial  and  periodical  deviations. 
This  will  remove  every  difficulty,  from  the  fact  that  all  the  accurately-observed  siroccos  and  Fohn  winds, 
notwithstanding  the  different  years  and  seasons  of  year,  always  show  the  same  intermingling  of  meteor-dust. 
[  40  ]  On  the  other  hand,  notwithstanding  the  commingling  of  South  American  forms,  we  cannot  necessarily 
suppose  that  all  the  siroccos  and  Fohn-winds  must  take  their  origin  from  a  single  locality  in  the  West  Indies, 
entirely  different  from  their  direction,  which  is  from  the  South,  nor  that  they  must  always  partake  of  the  nature 
of  whirlwinds,     it  necessarily  remains  only  on  account  of  the  dust  they  bring  to  assume  that  they  commence 
in  the  region  of  the  trade  winds,  and  it  is  uncertain  whether  in  the  neighborhood  of  Africa  or  America.    Since 
the  true  trade  wind  scarcely  touches  the  continent  of  Africa,  they  could  not  have  come  immediately  from  its 
surface,  but  might  well  come  from  America,  whence  originally  the  mass  of  the  transported  dust  brings  the 
characteristics  with  it.     In  such  relations,  it  will  no  longer  appear  strange  that  the  yellow  meteor-dust  of  a 
storm  in  Beloochistan,  observed  by  Mr.  Pottinger,  should  possess  the  same  contents,  and  belong  to  the  same 
class  of  substances  without  necessarily  supposing  that  Asiatic  storm  to  have  commenced  in  Cayenne  or  the 
Antilles. 

[41]  9.  The  opinion  presented  to  the  Academy  in  November,  184G,  respecting  the  meteoi-dust  that  fell  with 
the  sirocco  storm  at  Lyons,  on  the  17th  of  October,  its  intermixture  of  73  described  organic  parts,  and  their 
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probable  connection  not  with  Africa,  but  with  Guiana  in  South  America,  has  found  a  further  decided  support 
in  the  recently  published  and  thorough  investigation  of  the  course  of  the  hurricane,  by  Mr.  Fournet  of  Lyons. 
Immediately  under  date  of  the  3d  of  January,  after  sending  my  results  enclosed  in  a  letter.  Dr.  Lortet  informed 
me  that  according  to  the  investigation  of  Mr.  Fournet,  the  hurricane  of  the  11  (9  Oct.)  in  the  Havanna 
Grenada,  St.  Vincent,  Martinique,  and  probably  also  at  Oyapack  in  Cayenne,  appeared  to  have  formed  the 
beginning  of  this  storm.  So,  therefore,  microscopic  analysis  had  previously  determined  the  point  of  origin  of 
the  substance  with  unexpected  accuracy. 

[43]  10.  Very  probably  the  meteor-dust  which  fell  with  rain  on  the  31st  of  March,  1847,  at  Chamberes,  in 
Savoy,  the  account  of  which  appears  in  the  Appendix  to  Mr.  Foumet's  excellent  Treatise  on  the  Lyons  Dust 
(pp.  97,  98),  is  the  same  phenomenon  with  the  Tyrolese  snow-dust,  whereby  the  extent  and  direction  of  the 
storm  becomes  more  unlimited,  and  it  receives  also  the  peculiarity  that  they  were  only  connected  by  clouds, 
since  no  dust-fall  was  observed  in  the  inten'ening  countries.  (And  if  the  observation  of  General  Scott,  also 
quoted,  p.  100,  according  to  which,  from  the  23d  to  the  28th  of  March,  1847,  at  the  siege  of  Vera  Cruz,  a 
dust-bringing*  hurricane  raged  from  the  N.,  be  supposed  to  refer  to  the  same  storm,  we  shall  then  have  the 
same  event  directly  observed  in  America.)" 

VIII. 

^^  About  the  cinnam^nj  and  brick-colored  Meteor-dust j  sometimes  accompanied  by  fire  balls  ;  n^to  TlxaminaJtwnSy 
and  proof  of  similar  organic  composition  in  this  dust  for  44  years  ;  and  som>e  inferences  respecting  it. 

[Communicated  in  1847.] 

"  Within  a  few  weeks,  new  materials  have  accumulated  for  the  investigation  of  the  reddish  and  brown- 
yellow  atmospheric  dust,  of  which  the  Academy  has  been  informed  for  three  years,  and  which  last  appeared  as 
the  red  snow-dust  in  Tyrol.     As  the  examination  appeared  to  possess  general  scientific  interest,  I  now  bring 

forward  the  results." 

Ehrenberg  then  gives  the  microscopic  analysis  of  two  specimens  of  dust,  one  of  which  fell  in  1813,  in 
Calabria,  and  the  other  in  1803,  in  Italy  and  Sicily.  He  finds  the  same  general  results  as  quoted  above  for 
the  other  specimens,  viz.  several  species  peculiar  to  South  America,  and  none  peculiar  to  Africa* 

Review  of  results  and  Suggestions. 
£163]  ^^  The  more  I  have  busied  myself  with  these  examinations  of  atmospheric  dust,  the  more  confident  have  I 
become  that  the  subject  is  of  great,  manifold  and  rapidly-increasing  import ;  that  it  conflicts  with  not  a  few 
important  and  weighty  ideas,  and  draws  out  and  establishes  other  new  and  important  scientific  notions.  This 
is  but  the  beginning  of  a  future  great  department  of  knowledge.  I  hope  that  the  following  attempt  to  deduce 
results  from  the  observations  which  I  have  collected  with  some  trouble  and  very  great  care  and  circumspection, 
may  not  lead  to  giving  too  great  prominence  to  what  is  unimportant,  nor  fail  to  place  what  is  important  in  a 
light  that  may  suggest  farther  and  correct  investigations.  # 


*  Was  not  the  dust  of  this  Norther,  from  the  sandy  beaches  of  the  Mexican  coast? — M.  F.  M. 
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1.  The  phenomena  here  coDected,  under  the  name  of  trade- wind  dust,  have  been  hitherto  known  as  dust^ 
hurricanes,  red  dust-rain,  red  volcanic-ashes-rain,  &c.  &c. 

[164]  2.  The  name  trade-wind  dust  was  here  first  applied  to  the  Atlantic  meteor-dust.  The  connectbn  rf 
this  with  the  trade  wind,  and  not  with  the  harmattan,  was  definitely  pronounced  in  1816  by  Captain  Tuckey; 
it  was  made  known  and  published  from  the  Prussian  merchant-ship,  Captain  Wendt,  in  1830 ;  in  1837,  by 
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^Bennett;  and  in  1839,  by  Captain  Hayward.  And  Admiral  Roussin  separated  the  constant  coast-cloud  from 
the  periodic  harmattan,  in  1817, 

[166]  5.  In  the  microscopic  analysis  of  this  dust,  fresh  water  and  land  forms  are  by  far  the  roost  predominant. 
Only  the  following  genera  belong  alone  to  the  sea-water : 

Coscinodiscus,  Grammatophora, 

Diploneis,  Biddulphia. 

Goniothecium, 
And  beside  these,  all  the  Polythalamia  and  some  spongoliths  are  sea  formations.     Sp,  Clavus,  censcephala 
Caput  serpentis,  obtusa,  robusta. 

Known  African  characteristic  forms  are  not  to  be  found.     The  great  number  of  forms  are  found  in  various 
parts  of  the  world,  even  in  Europe  and  Afsica.     The  following  are  American : 

Arcella  constricta,  Eunotia  quaternaria,  Stauroneis  dilatata, 

Desmogonium  guyanense^  quinaria,  Surirella  peruana, 

Eunotia  Camdus,  Gomphonema  Vibrio,  Synedra  Entomon, 

depressa,  Himantidium  Papilio,  Fragraenia  incerta, 

Pileus,  Zygodon, 

Navicula  undosa, 
6.  There  is  in  Africa  no  trade  wind  and  no  surface  of  red  dust  which  can  supply  the  trade  wind.  TTie 
sand  of  the  Sahara  is  white  and  gray  ;  the  cloud-dust  of  the  trades  is  cinnamon-colored.  Since,  according  to 
experience,  an  upper  trade  wind  corresponds  with  the  lower  at  the  Peak  of  TencrifTe,  and  since  the  lower  is 
not  an  African  wind,  but  different  from  the  harmattan,  it  follows  that  only  the  upper  wind  can  carr}'  the  dust 
to  Africa ;  and  since  probably  it  does  not  continue  beyond,  falling  there,  and  becoming  the  lower  trade  wind,  it 
precipitates  the  dust  in  that  region.  The  fact  that  South  American  forms  have  been  observed  in  the  dust  of  the 
trade  winds  gave  rise  originally  to  this  theory,  and  is  still  favorable  to  it,  and  moreover  the  number  of  these 
forms  continually  increases.  The  American  dust,  therefore,  raised  up  in  the  region  of  equatorial  calms  and 
ascending  (South  American)  currents  of  air,  and  carried  by  the  upper  eastwiird  trade  winds  to  Africa,  by  this 
vertical  downward  current,  is  returned  to  America  through  the  lower  western  trades,  unless  it  have  been 
previously  deposited  in  space. 

i  167]  8.  That  this  dust  is  coarsest  near  Africa  may  be  explained  by  this  direct  sinking  down  in  that  region, 
v/hily  lower  in  the  ocean  it  is  more  sifted  out;  but  the  dust  of  March  9,  1838,  is  not  coarser  than  tliat  from 

San  Jago  in  the  Cape  Verd  Islands,  in  1833.     Thus,  the  place  of  falling  down  may  always  show  the  coarsest 
parts. 


APPENDIX*  [    161    ] 

[168]  10.  It  is  worthy  of  remark,  that  North  America  is  seldom  reached  by  the  dust,  and  no  ship  in  the  Pacific 
Ocean,  whence  we  may  conclude  that  the  constant  dust-cloud  zone  of  the  upper  atmosphere  truly  belongs  only 
lo  the  Atlantic  Northern  trades ;  and  over  America,  when  it  begins  to  appear  in  the  South,  wholly  fails  in  the 
North,  as  over  the  Sandwich  Islands,  and  consequently  cannot  be  brought  down  by  fire-meteors  and  meteoric 
stones." — Vide  "  Passat-Staui  und  Blut-Regen,  ein  grosses  organisches  unsichtbares  Wirken  und  Leben  in  der 
Atv(hosphare, — Mehrere  Vortrage  von  Dr.  Christian  Gottfried  Ehrenberg :  Berliny  1849." 


It  is  now  proved  that  there  is  a  perpetual  upper  current  of  air  from  South  America  to  Northern  Africa ; 
and  that  the  volume  of  air  in  these  upper  currents  which  flows  to  the  Northward  is  equal  to  the  volume  which 
flows  to  the  Southward  with  the  N.  E.  trade  winds,  there  can  be  no  doubt. 

The  "rain-dust"  has  been  observed  most  frequently  to  fall  in  spring  and  autumn;  that  is,  the  fall  has 
occurred  after  the  equinoxes,  but  at  intervals  from  them  varying  from  30  to  50  days. 

Now,  any  one  who  will  take  the  trouble  to  consult  my  "  trade  wind  charts"  of  the  Atlantic  Ocean  will 
see  that  at  the  time  of  the  vernal  equinox  the  equatorial  calms  are  "  raging"  between  the  parallels  of  4^  N, 
and  49  S.,  and  that  consequently  the  places  between  these  parallels  are  then  in  their  rainy  season. 

The  "  rain-dust,"  therefore,  it  may  be  inferred,  could  not  well  be  taken  up  between  these  two  parallels  at 
such  a  season.  The  earth  is  then  flooded  with  rain,  and  there  prevails  a  great  calm ;  and  as  the  air  is 
saturated  with  moisture,  and  consequently  as  there  is  no — ^little  or  no — evaporation  going  on  at  such  a  time 
and  place,  it  is  difllcult  to  imagine  how  any  of  the  microscopic  organisms  of  a  locality  so  situated  should  be 
taken  up  in  the  atmosphere. 

But  if  the  examination  of  these  charts  be  carried  a  little  farther,  it  will  be  perceived  that  at  the  time  of 
the  vernal  equinox,  the  valley  of  the  lower  Oronoco  is  then  in  its  dry  season, — every  thing  is  parched  up  with 
the  drought,  the  pools  are  dry,  and  the  marshes  and  plains  arid  wastes.  All  vegetation  has  ceased,  the  great 
serpents  and  reptiles  have  buried  themselves  for  hibernation  ;*  the  hum  of  insect  life  is  hushed ;  and  the  stillness 
of  death  reigns  through  the  valley. 

Uiider  these  circumstances,  the  lightest  breeze  raising  dust  from  lakes  that  are  dried  up,  and  lifting  motea 
from  savannahs  that  ajre  parched  up,  will  bear  them  away  like  clouds  in  the  air. 

This  is  the  period  of  the  year  when  the  surface  of  the  earth  in  this  region,  strewed  with  impalpable  and 
fesather-light  remains  of  animal  and  vegetable  organisms,  is  swept  over  by  whirlwinds,  gales,  and  tornadoes  of 
terrific  force ;  this  is  the  period  for  the  general  atmospheric  disturbances  which  have  made  characteristic  the 
equinoxes.     These  conditions  appear  sufficient  to  afibrd  the  ^^  rain-dust"  for  the  spring  showers. 

At  the  period  of  the  autumnal  equinox,  another  portion  of  the  Amazonian  basin  is  parched  with  drought, 
aaddiable  to  winds  that  fill  the  air  with  dust,  and  with  the  remains  of  dead  animal  and  vegetable  matter ;  these 
impalpable  organisms  which  each  rainy  season  calls  into  being,  to  perish  the  succeeding  season  of  drought,. 

•  Hamboldt. 
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are  perhaps  distended  and  made  even  lighter  by  the  gases  of  decomposition  which  has  been  going  on  io  the 
period  of  drought. 

May  not,  therefore,  the  whirlwinds  which  accompany  the  vernal  equinox  sweep  over  the  lifeless  plains  of 
the  lower  Oronoco,  take  up  the  "  rain-dust"  whiclj  descends  in  the  Northern  hemisphere  in  April  and  May; 
and  may  it  not  be  the  atmospherical  disturbances  which  accompany  the  autumnal  equinox  that  take  up  the 
microscopic  organisms  from  the  upper  Oronoco  and  the  great  Amazonian  basin  for  the  showers  of  October? 

If  there  be  reason  in  this  question,  and  plausibility  in  the  answer  it  suggests,  an  affirmative  reply  would 
authorize  us  to  infer  that  the  "  father-land"  of  the  "  rain-dust"  is  one  place  for  the  spring  and  another  for  the 
autumn,  and  therefore  it  might  be  expected  that  the  microscope  would  detect  certain  infusoria  that  are  peculiar 
each  to  its  own  dust  and  locality. 

These  are  the  periods  and  these  the  conditions  most  favorable  for  raising  the  "  sea-dust,"  and  may  we  not 
therefore  refer  to  these  conditions,  and  suggest  that  in  tliem  is  to  be  found  reason  for  the  greater  liability  of 
the  "  rain-dust"  to  fall  in  April  and  May,  October  and  November,  than  at  other  times. 

If  one  season  of  the  year  be  most  favorable  to  the  taking  up  of  tlie  infusoria,  another  season  may  be  most 
favorable  for  letting  them  down  again.  The  charts  indicate  the  former,  the  microscope  shows  the  latter  to  be 
the  case. 

And  may  we  not  therefore  regard  the  interval  between  the  time  most  favorable  for  the  ascent,  and  the  time 
in  which  the  descent  is  most  liable  to  occur,  as  a  sort  of  general  indication  as  to  the  length  of  the  time  required 
for  the  transportation  ?  and  therefore  as  to  the  rate  of  motion  of  the  atmosphere  in  its  general  channels  of 
circulation  ? 

These  suggestions  as  to  the  taking  up  the  dust  in  the  valley  of  the  Oronoco  derive  weight  from  the  obser- 
vations of  the  closest  of  observers: 

The  Baron  von  Humboldt,  in  his  "Aspects  of  Nature,"  thus  contrasts  the  wet  and  the  dry  seasons  there: 

"  When  under  the  vertical  rays  of  the  never-clouded  sun,  the  carbonized  turfy  covering  falls  into  dust,  the 
"  indurated  soil  cracks  asunder  as  if  from  the  shock  of  an  earthquake.  If  at  such  times  two  opposing  currents 
"  of  air,  whose  conflict  produces  a  rotary  motion,  comes  in  contact  with  the  soil,  the  plain  assumes  a  strange 
"  and  singular  aspect.  Like  conical  shaped  clouds,  the  points  of  which  descend  to  the  earth,  the  sand  rises 
"  through  the  rarified  air  on  the  clectrically-rharged  centre  of  the  whirling  current,  resembling  the  loud  water- 
"  spout,  dreaded  by  the  experienced  mariner.  The  lowering  sky  sheds  a  dim,  almost  straw-colored,  light  on 
"  the  desolate  plain.  The  horizon  draws  suddenly  nearer,  the  steppo  seems  to  contract,  and  with  it  the  heart 
''  of  the  wanderer.  The  hot,  dusty  particles  which  fill  the  air  increase  its  suffocating  heat,  and  the  east  wind 
"  blowing  over  the  long-heated  soil  brings  with  it  no  refreshment,  but  rather  a  still  more  burning  glow.  The 
"  pools  which  the  yellow,  fading  branches  of  the  fim-palm  had  protected  from  evaporation,  now  gradually  disap- 
"  pear.  As  in  the  icy  north  the  animals  become  torpitl  with  cold,  so  here,  un'ler  the  influence  of  the  parching 
"  drought,  the  crocodile  and  the  boa  become  motionless  and  fall  asleep,  deeply  buried  in  the  dry  mud  * 


**  *  *  *  The  distant  palm  bush,  apparently  raised  by  the  influence  of  the  contact  of  une* 
*'  qually  heated  and  therefore  unequally  dense  strata  of  air,  hovers  above  the  ground,  from  which  it  is  sepa* 
*  rated  by  a  narrow  intervening  margin.  Half  concealed  by  the  dense  clouds  of  dust,  restless  with  the  pain 
**  of  thirst  and  hunger,  the  horses  and  cattle  roam  around,  the  cattle  lowing  dismally,  and  the  horses  stretching 
•*  out  their  long  necks  and  snuffing  the  wind,  if  haply  a  moister  current  may  betray  the  neighborhood  of  a  not 
**  wholly  dried -up  pool.  •••♦••• 

"  *  •  •At  length,  after  the  long  drought,  the  welcome  season  of  the  rain  arrives  ;  and  then 
**  how  suddenly  is  the  scene  changed !  •  •  ♦  ♦      v  •  • 

"  *  *  •  Hardly  has  the  surface  of  the  earth  received  the  refreshing  moisture,  when  the  pre* 
**  viously  barren  steppe  begins  to  exhale  sweet  odors,  and  to  clothe  itself  with  kyllingias,  the  many  panicules 
**  of  the  paspulum,  and  a  variety  of  grasses.  The  herbaceous  mimosas,  with  renewed  sensibility  to  the 
**  influence  of  light,  unfold  their  drooping,  slumbering  leaves,  to  greet  the  rising  sun ;  and  the  early  song  of 
**  birds,  and  the  opening  blossoms  of  the  water-plants,  join  to  salute  the  morning.'*  •  * 

The  color  of  the  "rain  dust,"  when  collected  in  parcels,  and  sent  to  Ehrenberg,  is  "brick-red;"  or  "  yel- 
low ochre,"  when  seen  by  Humboldt  in  the  air,  it  was  less  deeply  shaded,  and  is  described  hy  him  as  impart* 
jng  a  "straw-color"  to  the  atmosphere.  In  the  search  of  spider  lines  for  the  diaphragm  of  my  telescopesy 
I  procured  the  finest  and  best  threads  from  a  cocoon  of  a  mud-red  color ;  but  the  threads  of  this  cocoon,  as 
seen  singly  in  the  diaphragm,  was  of  a  golden  color ;  there  would  seem,  therefore,  no  difficulty  in  reconciling 
the  difference  between  the  colors  of  the  rain  dust,  when  viewed  in  little  piles  by  the  microscopist,  and  wh€h 
seen  attenuated  and  floating  in  the  wind  by  the  great  traveller. 

It  appears,  therefore,  that  we  here  have  placed  in  our  hands  a  clue,  which,  attenuated  and  gossamer- 
Uke  though  it  at  first  appears,  is  nevertheless  palpable  and  strong  enough  to  guide  us  along  the  "  circuits  of  the 
wind  "  into  "  the  chambers  of  the  South." 

The  frequency  of  the  fall  of  "rain  dust"  between  the  parallels  of  17°  and  25°  N»,  and  in  the  vicinity  of  the 
Cape  Verd  Islands,  is  remarked  upon  with  emphasis  by  the  author.  It  is  worthy  of  remark  ;  because  in  con- 
nection with  the  investigations  at  the  Observatory,  it  is  significant. 

The  latitudinal  limits  of  the  northern  edge  of  the  N.  E.  trade  winds  are  variable.  In  the  spring  they 
are  nearest  to  the  equator,  extending  sometimes  at  this  season  not  further  from  the  equator  than  the  parallel  of 
15°  N. 

The  breadth  of  the  calms  of  Cancer  is  also  variable;  so  also  are  their  limits.  The  extreme  vibration  of 
this  zone  is  between  the  parallels  of  17°  and  38°  North,  according  to  the  season  of  the  year. 

According  to  the  Charts,  this  is  the  zone  in  which  the  upper  currents  of  atmosphere  that  ascended  in  the 
equatorial  c  ihns,  and  flowed  off  to  the  northward  and  eastward,  descend.  This,  therefore,  is  the  zone  in 
which  the  atmosphere  that  bears  the  "  rain  dust"  descends  to  the  surface ;  and  this,  therefore,  is  the  zone,  it  might 
be  supposed,  which  would  be  the  most  liable  to  showers  of  this  "  dust."  This  is  the  zone  in  which  the  Cape 
Verd  Islands  are  situated ;  they  are  in  the  direction  which  theory  gives  to  the  upper  current  of  air  from  the 


Oronoco  and  Amazon  with  its  ^^rain  dust,"  and  they  are  in  the  regiu«i  .^ 
all  of  which  are  in  striking  conformity  with  the  theory  of  circulation. 

It  is  true  that  in  the  present  state  of  our  information,  we  cannot  tell  why  this  rain  dust  should  noi  v*^ 
mdually  precipitated  from  this  upper  current,  and  descend  into  the  stratum  of  trade  winds,  as  it  passes  from 
Jhe  equator  to  higher  northern  latitudes.  Neither  can  we  tell  why  the  vapor  which  the  same  winds  carry 
along,  should  not,  in  like  manner,  be  precipitated  on  the  way ;  nor  why  we  should  have  a  thunder  storm,  a 
gale  of  wind,  or  the  display  of  any  other  atmospherical  phenomenon  to-morrow,  and  not  to-day — all  that  we 
can  say  is,  that  the  conditions  of  to-day  are  not  such  as  the  phenomenon  requires  for  development. 

Therefore,  though  we  cannot  tell  why  the  rain  dust  should  fall  not  always  in  the  same  place,  we  may 
nevertheless  suppose  that  it  does  not,  in  passing  the  same  parallels,  always  meet  with  the  conditions — electrical 
and  others — ^favorable  to  the  descent — and  that  these  conditions  might  occur  now  in  this  place,  now  in'that 
But  that  the  fall  does  occur  always  in  the  same  atmospherical  vein  or  general  direction,  my  investigations^ 
would  suggest,  and  Ehrenberg's  researches  prove. 

Judging  by  the  fall  of  rain  dust,  we  may  suppose  that  the  currents  in  the  upper  regions  of  the  atmosphere 
are  remarkable  for  their  general  regularity,  for  their  general  direction  and  sharpness  of  limits,  so  to  speak. 

We  may  imagine  that  certain  electrical  conditions  are  necessary  to  a  shower  of  ^'rain  dust,"  as  well  as  to  st 
thunder  storm,  and  that  the  interval  between  the  time  of  the  equinoctial  disturbances  in  the  atmosphere  to  the 
fall  of  these  showers,  though  it  does  not  enable  us  to  determine  the  true  rate  of  motion  in  the  general  system  of 
atmospherical  circulation,  yet  it  assures  us  that  it  is  not  less  on  the  average  than  a  certain  rate. 

I  do  not  offer  these  remarks  as  an  explanation  with  which  we  ought  to  rest  satisfied  ;  I  rather  offer  theia 
in  the  true  philosophical  spirit  of  the  distinguished  microscopist  himself: — simply  as  affording,  as  far  as  thejr 
are  entitled  to  be  called  explanation,  that  explanation  which  is  most  in  conformity  with  the  facts  before  us,  and 
which  ia  suggested  by  the  results  of  a  novel  and  beautiful  system  of  philosophical  research. 
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All  the  errors  detected  on  page  3—43,  have  been  corrected  in  the 

results  given  in  the  following  pages. 

Page. 

364 — Instead  of  fi  Hycfne,  read  o  Hydne. 

365— Instead  of  Serpentis  (3295,)  read  Sextantis  (3295.) 

11  19  17.76,  read  11  19  18.76. 

12  48  60.25,    *<     12  48  59.89. 

13  17  17.88,    "     13  17  17.52. 

All  the  stars  called  Comet  Stars,  on  this  page,  and  y  Cephei, 
should  be  increased  by  12&. 
365— Instead  of  20  15  0.49,  read  21  14  59.26. 
*•  "  21  14  59.17,    "    21  14  59.27. 

369—      "         21  58  19.22,    "    21  58  19.82. 

For  a  Piscis  Aust.,  instead  of  22.29,  read  22.49. 
Instead  of  23    9  33.16,  read  23    9  23.16. 
366 — Instead  of  ij  Bootis,  read  y  Bootis. 

0  Scorpu,  "    /?»  Scorpu. 
367—       •*  19    8  39.84,  read  19    8  39.24. 

367—       "  19    8  37.78,    "     19    8  38.78. 

Aquibe,     «    dAquilas. 
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368— Instead  of  20  36  10.05,  read  20  36  19.05. 
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CATALOGUE  OP  STARS. 
428 — No.    14,  Declinations,  for  +,  read  — . 
32,  No.  of  Obserrations,  insert  71. 
42,  Name,  for  694,  read  594. 
81,  Instrument,  insert  M. 
85,  Name,  (2d  line,)  insert  Ref. 
175,  Declination,  for  +,  read  — . 
218,  Instrument,  insert  C. 


429— 


<c 


431 
432— 


434— 

«4 
« 

437 

438— 

440— 


309,) 

313,  >  Name,  insert  S.  P. 

314,  S 

429,  Declinations,  for  — ,  re^d  +* 

455,  Instrument,  insert  C. 

562,  Declination,  for  52'^20,  read  57''. SO. 


APPENDIX. 
46 — 8th  line.  For  warmer,  read  lower. 
143— 18th  «    For  not,  read  next. 


